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Defective insulation causes coil rejections and increases 
your winding costs. The best way to prevent these 
losses is to remember, when buying magnet wire, that 
good insulation is more than a matter of good yarns. 


Unless precision methods are used in serving the 
yarn on the conductor—unless great skill and care are 
exercised in operating the insulating machines—fre- 
quent ‘‘barber-pole”’ wraps are inevitable. These mean 
defective insulation—thin spots—breakdowns in service. 


The easiest way to insure against these costly troubles 
is to specify Belden on your next magnet wire order. 
There is no substitute for long experience in wire-making. 


Belden Manufacturing Company 
4633 W. Van Buren St. - Chicago, Illinois 


beilden:: 


To Magnet Wire Buyers — 
Who Have Insulation Troubles 


— 














The “TROUBLE TRIO” 


Look out for these three trouble 
makers .. . Springy Wire. . . Spool- 
ing Trouble. . . Defective Insulation. 
They infest inferior magnet wire and 
boost production costs. To avoid 
them, specify Belden Magnet Wire. 
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BELDENAMEL * COTENAMEL + SILKENAMEL + TEXTILE COVERED MAGNET WIRES 
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@ Bearings. like baseballs, may look alike, but their 
















Please do not forget that, 


endurance life begins under the surface. New Departure ve 
- whatever your bearing problems, 


Ball Bearings are scientifically forged to assure the New Departure engineers are 
: . always ready to help you save and 
strongest possible formation and structure—all the way sak oat, 

. improve, 


through. New Departure, Division General 


nn x ‘i Motors Corporation, Bristol, Conn., 
The most successful ball bearings for your machine re Soret 
or Detroit, Chicago, San Francisco, 


are not always recognizable by external characteristics. Los Angeles, Boston, Pittsburgh. 






Specify New Departure, the Forged Steel Bearing. 


Nothing Rois like a ball @ 


NEW DEPARTURE 


WORLDS NO.1 BALL BEARING 


FOURTH ANNUAL PRODUCT DESIGN NUMBER 


VIRES 


The popular song-writer wasn't thinking 

of punching operations when he wrote that 

hit of the day; but it certainly fits. Nice work 

it is flowing out of this press—the same kind of 
work you can get when you use Armco Electri- 
cal Sheet Steel. This steel has what it takes for 
economical, money-making production: uniform 
analysis, good flatness and punching qual- 
ities, high stacking factor, and top magnetic 
efficiency. A word to us at this address will 
bring you some interesting facts and information. 
The American Rolling Mill Company, Executive 
Offices: 861 Curtis Street, Middletown, Ohio. 


ELECTRICAL SHEET STEEL 


Nadison Av New York, N. ¥. Accepted under the Act of June_5, 1934 
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YOUR PRODUCTS ARRIVE IN 


good Shape | 
INH & D SHIPPING BOXES. 
* 


“Contents carefully noted”’ 
. .. describes exactly what | 
happens when your shipment | 
reaches your customer. Your 
product gets its most cordial | 
reception when it arrives at 
its destination, looking its 
best. Protection in transit 
is too important to be taken 
for granted. Insist on a ship- 
ping box that has been scien- 
tifically engineered to give 
utmost protection in transit. 
In short, if you pack your 
products in H & D shipping. 
boxes, you can be sure they'll 
__ always arrive in good shape. 


’ 
: 
| 


i 
| 


“IDEAS for Corrugated Boxes” —illustrates 
the modern trend in shipping boxes, counter | 
displays and shipper-displayers. Write for 
your free topy now. The Hinde & Dauch | 
Paper Company, Sandusky, Ohio. 


Factories and Sales Offices in Principal Cities 


HOWARD WENAY 


JINDE & DAUCH - Authonity on Packasiny 





THROUGH PLASTICS HEADQUARTERS 


Add a Fourth Dimension to 


your Product Designs? 


YEW SALABILITY is the valuable 
“fourth dimension” that you 
can give to your product designs by 
consulting Bakelite Plastics Head- 
quarters! At this single, central 
source, you may select modern plas- 
tic materials to make nearly any 
electrical product more desirable to 
its market. 
lorsome types of electrical goods, 
it's the superior appearance-values 
of Bakelite materials that give this 


added sales appeal...color, lustre, 


Durability and style for the new Polaroid 
Lamp resulted from use of Heat-Resistant 
Bakelite Molded housing. Molder: North- 


ern Industrial Chemical Company. 


BAKE LTTE CORP OR 


mo 


PLASTICS Hi 


Gem-Like Transpareney of the 
Bakelite Molded housing for the Nicholl 
Shaver gives it an unusual merchandising 
feature. Molder: Windman Pros. 


gem-like translucency. For others, 
its the unusual heat resistance, 
durability, electrical properties or 
one of numerous other special ad- 


BAKELITE PLASTICS HEADQUARTERS 


More than 2000 Bakelite Plastics are now 
available to product designers at this single, 
central source. There are thermo-setting ma- 
terials of phenol-formaldehyde or urea base 
...thermo-plastic materials of polystyrene or 
cellulose-acetate base ... opaque, translucent 
and transparent plastics in a color range that 
rivals the rainbow. Here are some of the 
many types: 


Motpinc MATERIALS INSULATING VARNISHES 
LAMINATED STOCK SPECIAL CEMENTS 
Cast Resinoips Heat-HARDENABLE CoaTINGs 


PEON... 2243 PARK AVE 


BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Canada 


BAK) 


» . ne: ug . mited quant 


LNUE, 


West Coast: Electrical Specialty Co., Ine., San Francisco, Los Angeles and Seattle 


cit 


vantages that you may obtain from 
the 2000 or more Bakelite plastics. 

Your own sales may be open to 
increases through the addition of a 
“fourth dimension” in your product 
designs. Whenever you are consider- 
ing plastics, consult Plastics Head- 
quarters first, and get the benefits of 
Bakelite experience and the wide 
selection of Bakelite materials. 

Write for Portfolio 25 of useful 
reference booklets describing many 
of these materials. 


Delieate Beauty for this Detrola Radio 
Cabinet was obtained by use of ivory- 
colored Bakelite Urea molding material. 
Volder: Chicago Molded Products. 


NEW 2 ORR, Nee: 


ty I symbolizes the infinde 
4 present ond tuture uses of Bakelite Corporaton'’s products, 


EADQUARTERS 
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Product breakdown, rejection, loss of acceptance, and customer good 
will may be directly traceable to an unfortunate selection of elec- 
trical insulation materials. Such costly and ruinous disappointments 
may be easily avoided, and production costs kept in control, by 


specifying TURBO. 


Leading manufacturers of motors, control equipment and elec- 
trical equipment generally, have built salability and guaranteed 
performance into their products by using TURBO. 


The standard Brand TURBO oil tubing and saturated sleeving, 
requiring no special fabrication, is 100°; dependable. It gives 
utmost satisfaction in appearance, smoothness of raceway, and 


WILLIAM BRAND & COMPANY e 


In Chicago: — 
217 N. Desplaines St. 


Dae Dyas als 
IN INSULATION 


must be more 
than a claim 








superior qualities demanded of a top-ranking product. Produc 
designers and engineers should not be satisfied with less. 


‘ 


Nearly a score of years serving an ever-expanding clientele o| 
discriminating users of oil tubing and saturated sleeving, Brand ask: 


why be satisfied with anything less than TURBO. 


Be sure and specify BRAND TURBO oil tubing and saturatec 
sleeving for your next product development. Make dependability 
a performance not merely a claim. 


TURBO mica plate and mica-plate products—varnished cambric 
cloths, papers, tapes and standard composite materials—mica films, etc 


268 Fourth Ave., New York, N. Y 


REMEMBER THIS— 


We ship all orders—regardles 
of quantities—on the day 
received. This means we alway 
have ample stocks to take car 
of the most urgent needs 


LELAND IN COZY HOMES 





Many a man resting comfortably in his auto- 
matically heated home can thank the Leland 
motor for the big part it plays in ending fur- 
nace worries. As winter roars outside, down 
in the basement on stoker or oil burner, the 
Leland motor gives the famous dependable 
service that has brought it into so many 
homes the world over. 

On unit heaters too, Leland motors are 
well suited. And the same is true for summer 
air conditioners, for gasoline dispensing 
pumps, and for machine tools of every de- 
scription. Name any appliance application 
and there is a Leland motor to add new effi- 
ciency and new eye appeal. 

Get a Leland motor for test. Without ob- 
ligation on your part, you can see for your- 
self why it pays to specify this most depend- 
able of all motor drives. The Leland Electric 


Co., Dayton, Ohio. 


More Than 200 Fully Equipped Service 
Stations 


Ney ald come under the heading of 


better 
Automatic 


General Plate Company Laminated 
contacts in all shapes and sizes 


Manufacturers of practically all types of electrically oper- 
ated products specify General Plate Company contacts for 
two reasons. First, they keep costs down —because being 
laminated, they use silver only where it is really needed. 
And second, because General Plate contacts meet evers 
demand both in performance and application. 

General Plate Company laminates solid silver to special 
alloy base metals, according to requirements, making a con- 
tact that is strong and dependable under any service. More- 
over, General Plate makes this type of contact in overlay 
or inlaid strips in all widths, lengths, and thickness or in 
projection back or solder flush buttons in 
hundreds of sizes. In the complete General 
Plate line you can always find the contact 
you need. If not we'll make it special for 


you. Let us know your requirements. 


SPECIAL ENGINEERING SERVICE 
AT YOUR DISPOSAL 
General Plate Company offers an experi- 


enced engineer staff to study any of your 
problems that involve the use of contacts 


Operation 


Trufler Thermostatic Bimetal in 
sheets, strips, coils and fabricated parts 


If vou want reliable auto- 
matic temperature control on 
practically any type of product use Truflex Thermostatic 
Bimetal. Made under the most exacting and closely con- 
trolled production methods Truflex is uniformly consistent at 
all times, has unusually close tolerances. Order after order 
comes to you exactly as specified. You are relieved of adjust- 
ments in assembly due to irregularities. Your production 
costs are cut. Your rejections and seconds, fewer. 

With a complete line of Truflex available you can always 
find the type that meets all of your requirements for temper- 
ature range, electrical resistance, corrosion 
resistance, size limitation and cost. It is 
made in strips, sheets, coils, or parts espe- 
cially fabricated to your designs. Let us 


quote on your requirements. 


or thermostatic bimetal. All work is with- 
out obligation and is kept in strictest 


confidence. Write. 


General Plate Company 


Division of Metals and Controls Corporation 


34 Forest Street, Attleboro, Massachusetts 


Metals and Controls Corporation Divisions and Subsidiaries manufacture the following products: Spencer Thermostatic Controls, Klixon Disc Thermostats, laminated and 


solid precious metals electrical contacts, solid and rolled plated precious metals in all forms, Truflex Thermostatic Bimetals 


FOURTH ANNUAL PRODUCT DESIGN NUMBER 
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So cost departments say — 
“It's CHEAPER to drive Phillips” 


The manufacturers who were the first to standardize on patented Phillips Recessed 


Head Screws are the ones who have to cut costs without cutting quality airplane 
factories, auto body makers, electrical appliance manufacturers, fine furniture makers. 
On all counts they’ve learned that the Phillips Screw is a low-cost fastening faster 
assembly, less spoilage, fewer screws, longer tool life, better worker attitude. No 


wonder they say, ‘“‘We could not afford to be without Phillip’s Recessed Head Screws.”’ 





Meanwutte. quality won't suffer. In fact, quality is 
improved — as evidenced by the fact that many manufacturers 
are instructing salesmen to make a sales point of the new fasten- 
ing method. The public is learning that products assembled the 
Phillips way are stronger, more resistant to vibration, better- 
looking and safer. Any of the manufacturers listed below will 


tell you more. Ask for Folder B. 
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Conventional 
slotte 1 he du screu 


One hand free t 
u ork mo screws 
dropped 


This is the Genuine 
Patented Phillips 
recessed head 


— proven most successful 
for all types of industrial 


fastening. 


oe 


screw — its angle was worked out FEWER DRIVER SIZES 2 sizes of Phillips Drivers fit 85°%, of all 


after months of tests to determine 


the most efficient form of recessed screw sizes commonly used. 4 driver sizes fit the entire range of screw 
head, utilizing the driver’s maxi- ‘ ‘ - : 
sini Seateiilnan, aninciins.: Walia eis ti sizes, instead of 7 as with slotted screws. Made by many leading 


surfaces no curves except at the 


Note the tapered recess in the 


driver manufacturers. Ordinary drivers can also be used. 


PHILLIPS( 


Gain Time Guide-D .. Guard Work 
U.S. Patents or ° tand Methods N 46,343: 46.83 2 04 16.84 082, ORS 84,078 m4 
Other Domesti and Foreign Patent A\llowe a Vending 


rim. That prevents the driver from 
burring the screw. Cold forged to 
tolerances of plus or minus .001" — 


to guarantee a perfect fit. 


e.@:4 


ca .. a! 
f > ~ 
MACHINEJECREWS SHEET MEFAL SCREWS woop strews STOVE BOLTS 


p= —————-—-—=— CLIP HERE-AND MAIL TO ONE OF THESE MANUFACTURERS == ————— = 


American Screw Company, Licensor National Screw & Manufacturing Company 
Providence, Rhode Island Cleveland, Ohio 


Continental Screw Company Parker-Kalon Corporation 
New Bedford, Massachusetts New York, New York 


Corbin Screw Corporation Russell, Burdsali & Ward Bolt & Nut-Co. 
New Britain, Connecticut Port Chester, New York 


Please send me — without obligation — Folder B on patented Phillips Screws. 
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\ minimum of weight. a surface practically impervious 
to seratching or chipping, were the requirements laid 
down for this deluxe safety razor case. 

To meet these requirements, Scovill produced for a 
leading razor manufacturer the case pictured above. 
lt is fabricated from aluminum, finished in gold- 
colored Indurite* and fitted with a polished metal 
mirror. It will soon gleam on the counters of America’s 
drug and department stores; and better still, gleam on 
the bathroom shelf after months of soap. water and 
abuse. 

(An electrically produced transparent oxide surface on 
the metal produces its hardness and resist- 
ance to wear. Impervious to moisture, heat- 
resistant. often more durable than plating. 
ludurited surfaces are available in natural 
aluminum, gold. and a wide range of other 
colors. The finish has the satiny feel of high- 
vrade vanity cases and jewelry. 


i\ iasters if Metal 


- SCOV 





RAZOR CASE 


Other Applications for “Indurite” Besides razor cases, 
many other aluminum products are improved through 
the use of this Indurited finish — products such as elee- 
tric refrigerator fittings, range trim, timers, clock and 
instrument bezels, ash trays, vanity cases and lipstick 
containers, flashlights, gasoline hose nozzles and other 
products where permanent beauty of finish is required. 

Whether or not Indurite would be valuable to your 
product, why not put up to us your metal-working prob- 
lems? Our engineering facilities can tie in at the stage of 
a mere idea, a design, or a working model. Often we have 
helped customers make mechanical improvements and 
have saved in construction both by refine- 
ments in design and by facilities for mass 
production. 

More information is yours for the asking. 
from 65 Mill Street, Waterbury, Connecticut. 
or any of the offices listed below. 


*Indurite is the Seovill Manufacturing Company’s 
trade name for alumilite finish. 


[LL 


MANUFACTURING COMPANY - 65 MILL STREET, WATERBURY, CONNECTICUT 


Boston, Chicago, Cincinnati, Detroit, Los Angeles, Lynchburg, Va.. New York, Philadelphia, 
Pittsburgh. Providence, San Francisco, Syracuse. IN CANADA: 334 King St., East, Toronto, Ontario 
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‘KEYED’ FOR PERFORMANCE 


®W Kingston-Conley motors hum along 
vear after year, unceasingly setting the 
pace, and stepping up production. They’re 
‘keyed’ to the exacting demands of today, 
superbly performing as only custom built 
motors can. Ruggedly constructed to en- 
dure, and made of the finest quality 
materials, K-C’s eliminate costly repairs 
and service interruptions. 

The ever-increasing demand for Kingston- 
Conley motors, by manufacturers of frac- 
tional horsepower motor-driven  appli- 
ances and equipment, is proof that K-C 


signifies quality. Volume production, and 
the fact that we specialize in this range of 
sizes, make possible our outstanding 
motor values. 


Kk-C motors include single-phase, three- 
phase, and capacitor-start heavy duty 
power motors; also single and two-speed 
fan motors. Furnished in bronze and ball- 
bearings, | 6, 1 4, 1.3 and 1,2 H.P., 1740 
R.P.M.; 1/6, 1/4, 1/3, 3/4 and 1 H.P., 
$450 R.P.M.; 16 and 1/4 H.P., 1140 
R.P.M.; also 13 and 1 2 H.P. bench 


grinders. Write today for literature. 


KINGSTON-CONLEY ELECTRIC CO. 


North Plainfield. New Jersey 


DESIGNING ENGINEERS AND MANUFACTURERS 


OF FRACTIONAL H.P. HEAVY-DUTY MOTORS 


I 








= This special motor has actually op- 
d at 1125 degrees, Fahrenheit. 
us burned out, the shaft warped 
oils which were covered with 
unimpregnated Fiberglas were undam- 
aged and are stillin use. An independent 
manufacturer made this test to determine 
the strength and heat-resistance of Fiber- 
vlas...Itis not recommended, however, 
that motors be operated at such high 
temperatures, 


@ Stoking a ship’s boiler is 
no easy job. The guy on the 
end of this dived must do 
hard work under high tem- 
peratures, beyond the physi- 
cal capacity of white collar 
workers. . . That’s just what 
iberglas insulated equip- 
ment will do—hard work un- 
der high temperatures be- 
yond the capacity of motors 
with ordinary insulation. 


Remember... the life of 


much equipment is governed by the tem- 
perature its a I will withstand. . . 
Because Fiberglas electrical insulation is 
resistant to high temperatures, yet, at the 


same time, approximates the thinness of 


silk or cotton, it is the ideal insulation for 
all ty pes of electrical equipment. Itis espe- 
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cially valuable where compactness and 
ability to operate under high temperatures 
are necessary factors. 

On top of all this, Fiberglas has many 
other features which stamp it as superior 
to other electrical insulations... because it 
is inorganic, it adds permanence . .. it is 
strong, much stronger than other textile 
materials ...it has a low space factor, mak- 
ing smaller build-ups possible ...it is non- 
hygroscopic, does not absorb moisture. You 
get all these outstanding advantages when 
you use electrical equipment inaubate d with 
F iberglas. Specify Fiberglas insulation in 
your next equipment ons ‘r. Leading dis- 
tributors offer it for repair work. 

For further information, write for liter- 
ature to Owens-Illinois Glass Company ... 
Industrial and Structural Products Labor- 
atory, Dept. M., Newark, Ohio. 


When designing or redesigning your product, investigate Fiberglas. 
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1. “A handful of speed...that’s how 
you might describe one of our Dry 
Shavers. Its weight complete is less 
than nine ounces, yet see what it 
does and how it does it: 


4. “The almost incredible speed at 
which the Schick operates depends 
on the proper gap between tungsten 
contact points welded to the ends of 
the Monel arms. That gap must re- 
main constant even after the Monel 
hecomes heated up by long-contin- 
ued movement at high speed. 


5S. “Monel welds perfectly; never 
rusts, even in steamy bathrooms, re- 
sists heat and vibration. It costs a 
little more to make these arms of 


FOURTH ANNUAL PRODUCT DESIGN 
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GROWING ‘TIRED’ 


How trouble-free operation of the Schick Dry Shaver 
depends on the fatigue resistance of MONEL 


1 few words of explanation by C. E. Burns, 
First Vice President of Schick Dry Shaver, Inc. 


a “Tr opens and closes those con- 
tact arms 12,000 times per minute... 
200 times every second your watch 
ticks. That rapid action is the secret 


of smooth shavings. 


Monel, but it makes the Dry Shaver 


worth a lot more to Schick users. 


6. “When the Schick shaving head 
passes over the stubble of your 
beard, remember that what’s behind 
those whirring blades is vitally im- 
portant. Every part is carefully de- 
signed for long life and freedom 


from failure.” 


3. “You know how easy it is to bend 


a steel paper clip, until the metal 


becomes ‘fatigued’, and snaps apart 


in your fingers. You wouldn't find it 


so easy with Monel. 


Do Parts of YOUR Product Grow Tired? 


Just as Monel’s unusual properties meet the 
exacting requirements of the Schick Dry 
Shaver,so may the properties of other INCG 
metals meet the demands of your product. 
Especially suited for use in electrical equip- 
ment are “K” Monel, Nickel, “Z”’ Nickel 
and Inconel*. Write for further information 
on these metals, and their uses in the elec- 
trical industry. Address: The International 
Nickel Company, Inc., 67 Wall Street, New 
York, N.Y. *Reg. U.S. Pat. Of 


= Monel inherits from Nickel its finest qualities strength, 
fs beauty and ability to withstand rust and corrosion 
— When you specify metals, remember that the addition of 

MICKEL a *? i ae FO Nickel brings toughness, strength, beauty and extr 


NUMBER 


years of service to steels, irons and non-ferrous allovs 








Designed for Dependable, 





Economical Solution of 
Your Resistance Problems 


Mirn an extensive line of stock units, and 
with wide experience in the design of special units 
for out-of-the-ordinary applications, Ohmite is in a 
unique position to provide the right answer to your 
control-by-resistance problem.  % RHEOSTATS 

All-Porcelain, Vitreous-Enameled. In 25, 50, 
75, 100, 150, 225, 300, 500 and 1000 watt ratings 
Straight or Tapered windings. With or without 
cage-enclosures. Special mountings, if desired. 
Underwriters’ Laboratories Listed. % RESISTORS 

Fixed, Adjustable and Tapped. Regular and 
non-inductive—general purpose and precision units. 
Extra-sturdy construction with the permanent 
protection of Ohmite vitreous enamel. yx TAP 
SWITCHES—All-Porcelain. For high currents 
and voltages. “Shorting” (commutator) type, and 
“Non-Shorting” (snap-action) — type. Available 
with various numbers of taps. Write today for 
New Catalog 17—or send us your specifications. 


OHMITE MANUFACTURING CO. 
4843 West Flournoy Street Chicago, U. S. A. 
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The life of your motors is dependent upon 
the electrical steel you put in them. 
Among other factors, core loss must be 
low to assure maintained efficiency. But 
can you depend on the low core loss of 
the laminations you are now using? 


To assure lasting efficiency in your motors, 
Granite City Steel Company goes to an 
extreme in careful laboratory checking of 





all characteristics of their electrical sheets. 
For example, the Epstein Core Loss 
Tester is used on every lot, so that you 
can depend 100% on this vital, life-pro- 
tecting factor. 


Whatever your needs are, Granite City 
Electrical Sheets can be made to fill them 
better, more dependably. Write for com- 
plete information. 


GRANITE CITY @QUGweiD STEEL COMPANY 


GRANITE CITY 





ILLINOIS 


1803 Boatmen’s Bank Building, St. Louis ® 8 South Michigan Boulevard, Chicago ® 1104 R. A. Long Building, Kansas City 
1602 Mariner Tower, Milwaukee ® 1613 Pioneer Building, St. Paul ® 4000 York Street, Denver ® 77 McCall Place, Memphis 


GRANITE CITY 
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Decca Cell—The basic ele- 
ment behind WeEston Photronic 
equipment . . . simple, stable, dry 
type cell .. . rapid in response... 
generating sufficient energy to oper- 
ate relays direct. 


ae Relays — Positive 


operation on values down to 2 mi- 
croamperes or 14 millivolt . . . “off- 
on” and indicating types, designed 
especially for Photronic - powered 
equipment. Companion Power Re- 
Jays permit control of major cir- 
cuits. 


| Instruments 
—A complete line of DC panel in- 
struments and portables, calibrated 
in microamperes or comparable 
units ... for accurate measurement 
in Photronic circuits. 


a Control Equipment 
—Light source, Photronic Cell and 
Relay Panel combinations for 
counting, timing, and general in- 
dustrial control. Will operate “‘off- 
on’’ relays at speeds up to 500 light- 
beam interruptions a minute. 


atlas Meters and 
Controllers—Foot-candle me- 
ters .. . the standard instruments 
for illumination level tests in in- 
dustry and the home. Special high- 
sensitivity instruments for photo- 
metric research ... Photronic 
Controllers which turn lights on 
and off: at predetermined levels. 


Ver ae Potentiometer 
and Control Unit—The latest 
step in high-speed, high-sensitivity 
control... provides positive opera- 
tion of recorders and relay controls. 
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HETHER your needs arise in the field of 

photometry, of modern industrial con- 

trol, or in some special field where light 
must be converted to an electrical response, it 
will pay you to check with WESTON. 


Thanks to the WEsToN Photronic Cell, illu- 
mination levels have become understandable to 
the public, and light beams have become service- 
able to industry. Today, this same cell is the 
basic element for an increasing number of Pho- 
tronic-powered units for measurement and con- 
trol...units engineered by WESTON to expand the 
practical usefulness of the photoelectric effect. 


Perhaps one of the standard Photronic cell- 
and-relay combinations can provide a simple and 
direct answer to your particular problem. Or per- 
haps some individual assembly of relays or in- 
struments designed specifically for Photronic 
circuits holds the key. 


In any event, the same WESTON engineers who 
have brought the usefulness of Photronic equip- 
ment to its present point are still at your service. 
Their counsel may bring to light new possibili- 
ties; it may keep you from duplicating old errors. 
Simple or complex, if there is a photoelectric 
solution to the problem you have in mind, 
WESTON can help you solve it. Weston Electrical 
Instrument Corporation, 582 Frelinghuysen Ave- 
nue, Newark, New Jersey. 


*PHOTRONIC—A registered trademark designat- 
ing the photoelectric cells and photoelectric 
devices manufactured exclusively by the 
Weston Electrical Instrument Corporation. 


WESTON 


Lnastruments 
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Corrosion Resistance 
High Tensile Strength 
High Yield Point 
Fatigue Resistance 
Electrical Conductivity 
Thermal Conductivity 
Machinability 

Ductility 

Hardness 

Toughness 

Resistance to Abrasion 
Hot or Cold Workability 
Resistance to Arcing 
Non-magnetic 


Weldability 





*Trade-marks registered in U.S. Patent Office 


Copper & Copper Alloys 


* EVERDUR* e TOBIN* BRONZE © PHOSPHOR BRONZE 


best suited to your needs 


COPPER and its many useful alloys possess a range of physical 
properties not found in other metals. Yet, these properties 
singly or in combination can be varied to a considerable 
extent by metallurgical adjustment of composition and by the 
method of fabrication. e While copper alloys in general are 
extensively employed for their corrosion resistance, ready 
workability and enduring qualities, maximum performance 
and economy are obtainable only by selecting the one alloy 
best suited to the purpose. Competent Service Engineers, 
backed by an experienced Technical Department, are pre- 
pared to help you find the answer in terms of your own product. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut * Subsidiary of Anaconda Copper Mining Company 























































Deut: Cell—The basic ele- 
ment behind WEston Photronic 
equipment . . . simple, stable, dry 
type cell .. . rapid in response... 
generating sufficient energy to oper- 
ate relays direct. 


Tai Relays — Positive 


operation on values down to 2 mi- 
croamperes or 14 millivolt .. . “off- 
on” and indicating types, designed 
especially for Photronic - powered 
equipment. Companion Power Re- 
lays permit control of major cir- 
cuits. 


i accaliaa Instruments 
—-A complete line of DC panel in- 
struments and portables, calibrated 
in microamperes or comparable 
units ... for accurate measurement 
in Photronic circuits. 


a Control Equipment 
—Light source, Photronic Cell and 
Relay Panel combinations for 
counting, timing, and general in- 
dustrial control. Will operate “‘off- 
on’’ relays at speeds up to 500 light- 
beam interruptions a minute. 


Uo itieal Meters and 
Controllers—Foot-candle me- 
ters ... the standard instruments 
for illumination level tests in in- 
dustry and the home. Special high- 
sensitivity instruments for photo- 
metric research ... Photronic 
Controllers which turn lights on 
and off: at predetermined levels. 


Vee ie Potentiometer 
and Control Unit—The latest 
step in high-speed, high-sensitivity 
control... provides positive opera- 
tion of recorders and relay controls. 


COUNTING 

v SORTING 

v WEIGHING 

vy PHOTOMETRY 
v RESEARCH 
ACN)! 






HETHER your needs arise in the field of 

photometry, of modern industrial con- 

trol, or in some special field where light 
must be converted to an electrical response, it 
will pay you to check with WESTON. 


Thanks to the WEsTON Photronic Cell, illu- 
mination levels have become understandable to 
the public, and light beams have become service- 
able to industry. Today, this same cell is the 
basic element for an increasing number of Pho- 
tronic-powered units for measurement and con- 
trol...units engineered by WESTON to expand the 
practical usefulness of the photoelectric effect. 


Perhaps one of the standard Photronic cell- 
and-relay combinations can provide a simple and 
direct answer to your particular problem. Or per- 
haps some individual assembly of relays or in- 
struments designed specifically for Photronic 
circuits holds the key. 


In any event, the same WESTON engineers who 
have brought the usefulness of Photronic equip- 
ment to its present point are still at your service. 
Their counsel may bring to light new possibili- 
ties; it may keep you from duplicating old errors. 
Simple or complex, if there is a photoelectric 
solution to the problem you have in mind, 
WESTON can help you solve it. Weston Electrical 
Instrument Corporation, 582 Frelinghuysen Ave- 
nue, Newark, New Jersey. 


*PHOTRONIC—A registered trademark designat- 
ing the photoelectric cells and photoelectric 
devices manufactured exclusively by the 
Weston Electrical Instrument Corporation. 


WESTON 
VLA AELLTALTAS 
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Corrosion Resistance 
High Tensile Strength 
High Yield Point 
Fatigue Resistance 
Electrical Conductivity 
Thermal Conductivity 
Machinability 

Ductility 

Hardness 

Toughness 

Resistance to Abrasion 
Hot or Cold Workability 
Resistance to Arcing 
Non-magnetic 


Weldability 





*Trade-marks registered in U.S. Patent Office 


Copper & Copper Alloys 


' EVERDUR* e TOBIN BRONZE e PHOSPHOR BRONZE ° 


best suited to your needs 


COPPER and its many useful alloys possess a range of physical 
properties not found in other metals. Yet, these properties 
singly or in combination can be varied to a considerable 
extent by metallurgical adjustment of composition and by the 
method of fabrication. e While copper alloys in general are 
extensively employed for their corrosion resistance, ready 
workability and enduring qualities, maximum performance 
and economy are obtainable only by selecting the one alloy 
best suited to the purpose. Competent Service Engineers, 
backed by an experienced Technical Department, are pre- 
pared to help you find the answer in terms of your own product. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut * Subsidiary of Anaconda Copper Mining Company 
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ANACONDA BERYLLIUM COPPER 


The two corrugated stampings are used for dissipating the heat emanating 
SVeiSSSLS from the breaker-points; the contact springs are formed soft, then heat 
PROPERTIES ; ; 
treated for spring qualities. Both are made of Anaconda Beryllium Copper 
to withstand the high speed vibration of 200 cycles per second. A “run 
to destruction” test on the Schick Shaver indicated a motor life equivalent 
to more than half a century of shaves. Only a metal with the unusually 


high fatigue resistance of this Anaconda Alloy could meet this test! e Many 


Fatigue Resistance 
High Tensile Strength 


High Modulus of 
Elasticity 


High Proportional 
Sai P manufacturers, especially in the electrical industry, have found that the 


a unusual life of Anaconda Beryllium Copper under repeated stresses 
Conductivity results in a higher quality product and savings in replacement cost. 
iieies Anaconda Beryllium Copper, with the addition of nickel, is an exclusive 
Spring Qualities and patented development. Parts can be formed and machined from this 
Resistance to Weer metal in its softest form, then heat treated to a strength and hardness 
Workability exceeding any other copper alloy. It is available in plates or sheets, strips, 
Ductility wire and rods. Complete information is available in Publication B-21. 

Write The American Brass Company, General Offices, Waterbury, Conn. 


*Trade-marks registered in U.S. Patent Office 
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KEL *' TEMPALOY* 


PRINCIPAL 
PROPERTIES 


High Tensile Strength 

High Elastic Limit 

Corrosion Resistance 

Resistance to Fatigue 

Low Coefficient of 
Friction 

Resistance to Com- 
pression 


Machinability (free- 
cutting alloy) 


Resistance to Abrasion 


Resistance to Arcing 





ANACONDA PHOSPHOR BRONZE 
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The small worm gears illustrated are used in an accurate recording device 
frequently installed in places where periodic lubrication cannot be ex- 
pected. Frequent failures were experienced previous to the use of free- 
cutting Anaconda Phosphor Bronze. This material machines easily and 
can be readily polished to the finish necessary for the successful operation 
of sensitive devices. In addition to its excellent wear resisting qualities, 
this popular Anaconda Alloy possesses many desirable properties which 
make it especially adaptable to the bar stock production of various types 
of worms, gears, pinions, bushings, bearings, valve and pump parts and 
similar engineering equipment. e Anaconda Phosphor Bronze is furnished 
in six standard alloys (including a special free-cutting alloy) which vary 
in proportions of tin and phosphorus contents. It is available in sheets, 
strips, tubes, rods and wire. In the form of suitably tempered sheets and 
strips it is used extensively in the manufacture of springs, switches, fuse 
clips and many other electrical specialties where its high fatigue resistance 
provides unusually long life. @ Write for Anaconda Publication B-15. 


& Copper Alloys 












AMBRALOY* 


















EVERDUR (COPPER-SILICON-MANGANESE ALLOYS) 


Everdur has an enviable reputation for being a strong, tough, workable, 


PRINCIPAL corrosion-resistant metal. In fact, it was developed for structural and 
PROPERTIES engineering uses requiring a metal with the strength of steel and corrosion 
resistance of copper. So, when silicon-manganese bronze screws were 
Corrosion Resistance added to the line of fast-driving American PLUS Phillips Head Screws, 
Everdur Metal provided all the necessary properties; high strength, tough- 
High Tensile Strength ness, ductility, high fatigue limit and freedom from brittleness—plus the 


ability to withstand severe cold heading operations. Tests on cold headed, 
roll threaded Everdur bolts and screws indicate tensile strengths of more 


High Yield Point 


Toughness than 85,000 lb. per sq. in. The Everdur rod used for such products has a 
yield point (at 1/4 of 1% extension) of more than 60,000 lb. per sq. in., 

Hot or Cold Work- and a minimum elongation of 8% in 2’’. @ Everdur wood screws are the 
ability standard fastening material for many motorboats, yachts, and cruisers. 


In the electrical field, millions of Everdur bolts, both hot forged and cold 


Weldability headed, and other items of outdoor connectors and pole line hardware 

Machinability have proven their value under unusual service conditions of corrosion 

and stress. @ Considering its many desirable properties and moderate 

Ductility price, this workable and weldable Trade-Marked Alloy is decidedly 

7 economical to use. It is available in all commercial forms and in four 
Non-magnetic 


standard compositions, suitable for hot or cold working, casting or screw 
machine production. Write for Anaconda Publication E-5. 


A 
AngQncA THE AMERICAN BRASS COMPANY 


from sumer 


oe a. General Offices: Waterbury, Connecticut e Subsidiary of Anaconda Copper Mining Company 


MANUFACTURING PLANTS—Ansonia, Conn. * Buffalo, N.Y. * Detroit, Mich. * Kenosha, Wis. * Torrington, Conn. * Waterbury, Conn. 


OFFICES AND AGENCIES—Atlanta, Ga. ¢* Boston, Mass. °* Buffalo, N.Y. © Chicago, Ill. ¢ Cincinnati, Ohio 
Cleveland, Ohio * Denver, Colo. * Houston, Texas * Kenosha, Wis. ® Los Angeles, Calif. © Newark, N. J. *© New York, N. Y. 
Philadelphia, Pa. * Pittsburgh, Pa. © Providence, R.I. * Rochester, N. Y. * St. Louis, Mo. © San Francisco, Calif. © Seattle, Wash. 
Syracuse, N.Y. ® Washington, D.C. © Waterbury, Conn. 
WAREHOUSES: Chicago, Ill. © Cleveland, Ohio * Philadelphia, Pa. © Providence, R. I. 
The American Brass Company of Texas, Houston, Texas 
IN CANADA: Anaconda American Brass Limited. Manufacturing Plant and General Office, New Toronto, Ontario 
Montreal Office: 1010 St. Catherine Street, West 


Anaconda Copper & Copper Alloys 
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ANNOUNCING 


TOUCH CONTROL 


= fA 


a 


New Smoothness . . . Speed 


. .. Accuracy... . in Drafting 
with the 


BRUNING-WALLACE 
DRAFTER 


Drafting so smooth—so rapid—that it calls to 












































a ' mind the easy speed of a sea-gull’s glide—that’s 
4)) A TOUCH on the control button (ahways ander the draftsman's sheanb) TOUCH-CONTROL drafting! Bruning brings 
releases the full circle protractor head, allowing it to rotate it to your drafting room today in the new 
able, freely to desired setting. Protractor stops conform to standard triangles. Bruning-Wallace ite. seuteatis Bites 
and achievement in reducing drafting time and cost. 
ysion These new Bruning-Wallace machines are the 
were direct result of a scientific study designed to 
‘WS, simplify still further the mechanical processes 
ugh- used in drafting. TOUCH-CONTROL allows 
3s the the protractor head to be controlled almost auto- 
ded, matically in response to the draftsman’s wish. 
Double braking—brakes on both arms of the 
mere machine—eliminates sliding when the machine is 
oe - used on an inclined board. A host of other im- 
- in., provements and refinements contributes to draft- 
> the ing ease and speed—and, remember, all Bruning- 
isers. Wallace Drafters have the hair-line accuracy re- 
cold quired for precision work. 
ware Put these new Bruning-Wallace TOUCH- 
osion CONTROL Drafters to work in your drafting 
erate . . room—see how quickly they pay for themselves 
ledly A LIFT — age peg — ena navaeige —locks the in time savings. Our FREE booklet contains full 
a head, positively at the desired automatic index stop. details about Bruning-Wallace TOUCH-CON- 
TROL Drafting—mail the coupon for your copy. 
Crew 
Since 1897 
rm New York e Chicago « Los Angeles « Boston | 
ce Detroit « Houston « Kansas City « Milwaukee | 
Wash. Newark e Pittsburgh e« St. Louis ¢ San Francisco | 





CHARLES BRUNING CO., ING 905 
New York: 100 Reade Street; Chicago: 445 Plymouth 
Court; Los Angeles: 818 Santee Street 


Please send me a copy of your free booklet on Bruning- 
Wallace TOUCH-CONTROL Drafting 


Name-__-.-.- 


Address 









A TURN A slight turn of the control button allows “free-wheeling,” 


* Cet 
enabling the head to rotate freely. a 
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@ The quality of a product is determined, in large 
measure, by the exactness characterizing its manu- 
facture. For this reason PRECISION is emphasized 
at every step in the production of “National” Carbon 
Brushes. This applies to the research on which their 
production and application are based, to the selec- 
tion and preparation of materials, to the control of 
production processes, and to the final machining 
and finishing operations. 


Skilled and experienced workmen, trained to the 





importance of accuracy as a factor in performance, 
make precision of finish an outstanding character- 


istic of “National” Carbon Brushes. 


Tate ae tele astute Tht. MS RCI ets 
leadership in the field of heavy duty service. Let us prove 
eT Rasa Ulm uel Ce Sartre 


NATIONAL CARBON COMPANY, INC., Carbon Sales Division, Cleveland, Ohio 


Unit of Union Carbide and Carbon Corporation UCC General Offices: 30 East 42nd St., New York, N.Y. 
BRANCH SALES OFFICES: NEW YORK PITTSBURGH CHICAGO SAN FRANCISCO 
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Aluminum has become more versatile than ever! 
You see it today in numberless finishes; in natural 
tones with a variety of surface textures, in black 
and a range of colors. The Alumilite* finish gives 
\luminum a lasting oxide coating of glasslike 
hardness which is an integral part of the metal. 
You encounter Aluminum with this Alumilite 
finish in hundreds of forms; many articles in your 
‘home, handrails on stairways, streetcar and bus 
fittings, doors and windows in the modern office 
building and industrial plant, lighting fixtures, 


even the ash tray on your desk. 


‘The pistons in your car, no doubt, have an 


Alumilite finish, making their surface extremely 


hard but in this case porous, causing oil to cling 
to it; a combination greatly lengthening piston life. 

Alumilite finishes and Alcoa Aluminum Alloys 
may enable you to improve the appearance and 
increase the usefulness of your products. Our 
engineers will gladly work with you on such 
problems. ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh, Pennsylvania. 


*Process patented 


On men yy 
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Valve operating coil 
used in automatic 


steam control 


Solenoid hold- 
ing coil for re- 
lays, switches, 
etc. 


DC motor shunt 
and series field coil 





Cm Ca 
CHROMOXIDE 


HIGH HEAT-RESISTANT MAGNET WIRE 
ELIMINATES REWIND EXPENSE AND 
PREVENTS PRODUCTION SHUTDOWNS 


Leading manufacturers in increasing numbers are choosing Vega 
Chromoxide Insulated Magnet Wire to combat excess tempera- 


tures successfully and effect operating economies at the same time. 


HIGH SPACE FACTOR 
Combining the refractory qualities of Class B insulation with the 
high space factor and flexibility of enameled wire, Veva Chrom- 
oxide comprises a finely divided di-electric heat-resistant insulation, 
chiefly chromium oxide, together with an inorganic binder effec- 
tive at high temperatures. For structural purposes. an organic 
water-insoluble insulator is added. 

In motor and coil windings the heat-resistant green chromium 
oxide provides an indestructible residual spacing element between 
turns, thus avoiding failures due to wire insulation. This safety fac- 
tor eliminates rewinding expense and prevents production shut- 
downs. 


SEND FOR SAMPLES 


\t high temperatures, Chromoxide insulation does not materially 
run, soften or carbonize. It toughens with age. The main body of 
the insulation has a melting point nearly twice that of copper. 
Chromoxide will not hold moisture or heat. On rectangular wire. 
Chromoxide’s adherence to corners makes it a decided improve- 
ment over conventional enamel. 

Vega Chromoxide is available plain, cotton wound, silk wound, 
or in the new fibre-glass winding where an extra margin of heat- 
resistance is required. Chromoxide is made in round, rectangular 
and square shapes. Test samples and complete specifications will 
be gladly sent on request. 


CL MAP i ee COMPANY © PORT HURON, MICHIGAN 
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Con-Tac-Tor Mercury Switches 
can be easily and economically 
installed for efficient and de- 
pendable operation of: 
Automatic Controls 
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Safety Devices 


Systems 
Sign Flashers 


Water Systems 
Electrical Tools 


ee eS 


vices. 


They Increase Product Acceptance and Sales 


So Much depends upon switching in motor-driven electrical equipment where safety, simplicity 
and positive control action are the deciding factors in the sale of electrical appliances that 
manufacturers, today, are turning to ‘sealed switching’. 


Frequently, Con-Tac-Tor mercury switches are the solution to the user's operating problem and 
the manufacturer's reputation for a safe, simple, silent and dependable switch control. 


Con-Tac-Tor mercury switch circuits are ‘‘made and broken”’ in gas-tight glass chambers. The 
hazards of open contacts in the operation of equipment subject to inflammable or explosive 
atmospheres are eliminated wherever Con-Tac-Tor mercury switches are installed. 


Con-Tac-Tor mercury switches are available in a variety of sizes and capacities. Brown and 
Minneapolis-Honeywell engineers will be glad to consult with you in the selection of the 
proper marcury switch that will simplify switch control in the operation of your equipment. 


Information will be gladly sent on request. There is no obligation. Write THE BROWN 
INSTRUMENT COMPANY, a division of Minneapolis-Honeywell Regulator Co., 
4466 Wayne Avenue, Philadelphia, Pa. Offices in all principal cities. Toronto, Canada: 
Ad — Street-—Amsterdam-C, Holland: Wijdesteeg 4—London, England: 70 St. Thomas’ 
treet, 9.£.1. 


BROWN INSTRUMENT CO. 


A Division of 


MINNEAPOLIS-HONEY WELL REGULATOR CO. 





Alarm and Signalling 


Gasoline Pumps 
Laundering Machines 


and other similar electrical de- 


eee 
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CERTIFIED = ELECTRIC 


INSULATION APPLIANCES & APPARATUS 









we wee 


A} 


REFLECTING 


en is a kiln-fired refractory material especially formulated 
for Electric Heating Element insulation. Will withstand intense 
heat yet amply vitrified for electrical insulation. Flexes with thermal 
changes—thus will not crack. Withstands abnormal physical abuse 
without fracture. It reflects heat—does not absorb it. 


HIGH SPEED PRODUCTION 





ELEMITE can be formed accurately in the most intricate shapes to 
exact specification. Steel die production insures uniformity and 
precision. Miniature pieces are produced on high speed auto- 
matic machines, consequently costs are reduced to surprisingly 
low levels. 


Testing samples and price estimates 
upon request. 


The LOUTHAN MANUFACTURING CO. 


ENGINEERS MANUFACTURERS DESIGNERS 
SAS! LIVERPOOL, CFP 2. wt tc ce BEM 
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CASTINGS 


SAND AND PERMANENT MOLD 


WHY TENUAL? 
Lower Costs... flawless stings sil 
Machinability ... TENUAI 
Lustre... AL 

Durability ... Non 
Purity... 
Thinner Sections . . . Possibi. 
Tensile Strength ... The mi 


Send us the blueprints of your aluminum castings 
now. We are sure we can recommend the most efficient 
method of production and quote you prices that are 
most attractive. 





8800 LAISY AVENUE, CLEVELAND, OHIO DETROIT OFFICE: 601 STEPHENSON BLDG. [i 


FOR EVERY LOAD, SPEED AND DUTY 


108 DISTINCT SERIES 


BALL, ROLLER anv THRUST 


an OVER 3000 SIZES 


'Q" to 21° Bore— Metric and Inch Sizes 
Write for the Catalog and Engineering Counsel 


NORMA-HOFFMANN BEARINGS CORP’N.—STAMFORD, CONN., U.S. A. 


RCSA eS | | 


Double Row Self-Aligning 
FU Ct aire) 


; ‘ S« 
Ome GIG Sar Double Felt Sea $s priest Nl ure Bullet 


sie iype 3 
Row Ball Bearing Ball Bearing é 2aring Sealed Bal! Bearing 4 silver 
df Aller 





Duplex Type (Two Dire 
- tion) Angular Contact 
Bal! Bearing Bail Re ssinis 


Extra Ligh! Type 


Full Type (Retaineriess) 
Cylindrical Rolle 
Roller Bearing Pe Ler Saree 
eran 


Standard Cylindrical! 
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Combination Starter 
Bulletin 712—Combines an auto- 
matic solenoid starting switch and 
o hand-operated disconnect switch 


Across-the-Line Starter 
Bulletin 709 — For squirrel-cage L 
motors. Simple compact construction. [3 


! a oes 
7 LO f '. - are \ EN wy Zc 
\ = 4 S| ri \ eS LC | mt +. 5 
Limit Switch Wa & gy (DBC @ ae S eat) — Plugging Switch 
SN ae ‘\s Su re JX Fe pees Bulletin 802—Used with Bulletin 705 
: — i x ; 7 on | reversing swi tches to provide instant 
P E 7 RN automatic stopping of machines. 
i 


control. Available in many differ- 
ent designs for every application. 


(WSS . a = 


a CY | y, 2 SS 


/ 


Solenoid Contactor s \(@) 
Bulletin 702—Uses double break, sf 8 vom 


silver clloy contacts common to all 
Allen-Bradley solenoid control. J a 
4 
: »~ in are 4 i es oe F . ? 
ee “ 
eH hh he a 


Push Button Station 
Bulletin 800 — Standard and 
heavy duty stations. All types, 
in flush and surface mounting. 


Reversing Switch 
Bulletin 705—For reversing squirrel- Solenoid Relay Multi = Speed Starters 


cage across-the-line motors. With Bulletin 700-200—For a.c. and d.c. Bulletin 715—Automatic solenoid 


or without overload protection Over 300 standard types.Designed starters for controlling two, three, 


for millions of trouble-free operations and four-speed induction motors. 


i 
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SN a | 
FSOLENOID MOTOR CONTROL PANELS FOR ANY SEQUENCE OPERATION |g 
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These Machine Builders 


oo 


en T ERLE 


“3 | i 
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FOOTE- BURT 24-spindle automatic drilling machine 
controlled by special panel at left, made up of Allen- 
Bradley solenoid relays, contactors, and motor starters. 


CLEVELAND AUTOMATIC MACHINE CO. single spindle turret 


lathe equipped with an Allen-Bradley control panel that syn- 


PRATT & WHITNEY hydraulic gear 


grinder with special control panel of 


three Bulletin 709 solenoid starters. chronizes machine operations. Control panel is shown in the inset. 


CROSS GEAR & MACHINE CO. 


gear tooth rounder with control 
built into dust-tight enclosure. 


MATTISON MACHINE WORKS surface 


grinder with built-in control panel. Ma- 
chined cover makes enclosure dust-tight. 


BRADFORD MACHINE TOOL CO. 


drilling and tapping machine with compli- 
cated control panel neatly built into base. 


THE AMERICAN TOOL WORKS CO. 


“Hole Wizard” radial equipped with built- 
in reversing switch and solenoid starter. 


Bulletin 709 across-the-line starter 
for squirrel-cage motors. 


@ Modern machine tools not only per- 

form at tremendous speeds, but also 
work to extremely close limits. 
In order to provide consistent operation 
for these machines, the Allen-Bradley 
solenoid starter was developed. It has 
no bearings or pivots to wear or delay 
switch action. Operation is so exact and 
consistent because the solenoid plunger 
travels practically without friction. 


The double break, silver alloy contacts 
are another important reason for spec- 
ifying Allen-Bradley solenoid starters, 
because they never need to be cleaned 
or filed. Millions of operations are built 
into these standard starters. They can be 
mounted as a unit directly to metal frames 
without additional insulation. All terminals 
are accessible from the front. Write for 
book," The Story of the Solenoid Starter.” 


Allen-Bradley Company, 1309 S. First Street, Milwaukee, Wis. 


ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 








nachine 
f Allen- 


tarters. 


HINE CO. 


ith control 
enclosure 


HEATING ELE MENT 


TH WIRE THAT MADE ELECTRIC HEAT POSSte4. 


aes 


In 1906 CHROMEL was discovered, as the specialized on that one product. It is no 
first nickel-chromium heating-element. For wonder then, that the electrical industry 


almost one-third of a century we have has full confidence in Chromel. 


HOSKINS MANUFACTURING COMPANY ce DETROIT «© MICHIGAN 
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The ted new principle 
5 heehee 
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ho 


@ Here is the ‘‘heart’’ of the 
relay. The plunger in the glass 
tube is pulled downward when 
the coil is energized. This action 
displaces the mercury in the tube 
and floods the contact, thus clos- 
ing the circuit. When the coil is 
de-energized, the plunger im- 
mediately floats to the top of the 
mercury, instantaneously open- 
ing the circuit. 









=~ @® Mounted on Bakelite base 
@ Enclosed unit, hinged cover 2!4’’x5’’x¢"’, with conven- 
housing, aluminum finish con- ient terminals to eliminate 


@® Type MPI-S, illustrated, (actual size) is 
a complete unit, ready for switchboard 


assembly. $5.00 duit K. O. on 4 sides $8.00. splicing. $6.00. 
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ANNOUNCING... 


Pnerglass 


A NEW GLASS INSULATED 
MAGNET WIRE 


-. HIS new product of the American 

Steel & Wire Company has several 
outstanding advantages never before 
combined in a single type of Magnet 
Wire. 

Amerglass possesses high dielectric 
strength—it withstands high temper- 
atures — it is moisture-repellent and 
also resistant to the action of acids, 
oils and corrosive vapors. Since it is 
fungus, bacteria and vermin-proof, it 
will not decay; and it has an excellent 
space factor, wall thicknesses down 


AMERICAN 


FOURTH ANNUAL 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


PRODUCT DESIGN NUMBER 


to .002 inch being possible. 

Unlike other heat-resisting insula- 
tions, glass is a fairly good conductor 
of heat and the Amerglass insulation 
dissipates heat more rapidly, resulting 
in cooler coils and the elimination of 
hot spots. 

In Amerglass Magnet Wire, a flexi- 
ble glass yarn or thread is wrapped 
around the conductor in much the 
same way that cotton or silk is ap- 
plied to the familiar textile-covered 
types of wire. The conductor is then 


STEEL 


Cleveland, Chicago and New York 


& WIRE 











treated with a special insulating com- 
pound and baked at high temperature. 
By this process all interstices in the 
insulating wall are completely filled, 
and the surface covered with a tough 
flexible coating that provides both 
mechanical protection and resistance 
to moisture. 

We will be glad to furnish further 
information about Amerglass — the 
new glass-insulated magnet wire—and 
to explain how it may be used in your 
own magnet wire problems. 


COMPANY 


United States Steel Products Company, New York, Export Distributors 
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Motors, transformers — all types of magnetic units — thrive on 
Republic Silicon Steels. Performance values of the completed 


units rise to new highs — because these steels are processed by 


REG. U.S. PAT. OFF. 


a) 
REPUBLIC 


| [ Republic from furnace to final rolling to provide you with a ma- 
terial that has what it takes to make fine electrical equipment. 
Permeability is uniformly high — core loss low. 

Republic Silicon Steels not only will help you to improve 
j your product — they will help you to lower costs. Uniform in 


temper, free from hard spots and other defects, and rolled to 





close tolerances, they lengthen die life. Free from loose, die- 
clogging scale, they speed up press production. Absolutely flat, 
they stack easily and quickly — reduce assembly time. 


Take the first step toward better products and lower costs 





by writing for Booklet No. 171. It will bring you curves, figures 
and facts. Republic Steel Corporation, Cleveland, Ohio. ...are available in flat sheets or coiled 


b strip with all coil set removed...may 






be had in five grades—armature, 
electrical, special motor, special 


dynamo and transformer. 


| 

NILES STEEL PRODUCTS DIVISION STEEL AND TUBES, INC. 
| BERGER MANUFACTURING DIVISION 

UNION DRAWN STEEL DIVISION TRUSCON STEEL COMPANY 
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There are no ‘baby talk’ phrases where Brandywine 

is concerned ... it takes guts to stand up under the 

tough jobs. Today’s gruelling performances soon 
take the starch out of ‘stuffed shirts’. Stamina, ruggedness, 
and quality count . . . and get the curtain calls from the 
paying audience! 
Brandywine Fibre was created primarily to do man-sized 
jobs for electrical manufacturers. It’s the all-rag, bone- 
tough fibre that can be tapped, drilled, threaded or formed 
with ease and uniformity. If you fabricate your own parts, 
Brandywine fibre tubing is available in standard lengths, or 
by the foot. 


Why not plan for future ‘bookings’ with Brandywine; samples 
and quotations will be forwarded promptly without obligation. 


BRANDYWINE FIBRE 
PRODUCTS COMPANY 


1402 WALNUT ST., WILMINGTON, DEL. 
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4.000.000 
sales are OR. 


but... 


‘DESIGN IT SO WE MAKE A DOLLA 





O MUCH emphasis has been placed 
& on volume sales potentialities, that 
production costs are often apt to be 
minimized. Particularly is this true in 


the plastic molding industry. It is 


simple enough to mold a product of 


profession thoroughly and have proved 
it by doing scores of jobs that heretofore 


‘couldn’t be done’ Our plant is 


thoroughly modernized and adequate; 


our sales-engineers, each averaging 


twenty years in the field, are at your 


irresistible beauty, but will it exceed service. For the guidance of design- 
yre . . . 7 5 = ; = 
budget limitations? Will it be precision- 


engineers and buyers, we have com- 
perfect? Will it have long-life? 


pleted a 48 page compilation of data 
Today, more than ever, the ‘top-notch- 


covering all commonly used _ plastics. 


ers’ are coming to Boonton Molding It will be sent promptly on request, 


with their problems. We know our Write today. 


eP 


without obligation. 


UB a 


MOLDERS OF PLASTICS - PHENOLICS:- UREAS - THERMO - PLASTI : 
BOONTON - NEW JERSEY - Tel. Boonton 8-09$ 
N. Y. Office—30 Church St.—COrtlandt 7-7971 








Initiative — Resourcetulness — Cooperation 
to advance the interests 
of the industry 


The designing of IRC Resistors does not end with the 
development of dependable units. 


They are likewise designed for ease of installation and 
elimination of unnecessary operations in your produc- 
tion line. A change of terminals that does away with a 
soldering operation or two; a novel bracket for quicker 
mounting: the adaptation of a standard IRC unit to an 
out-of-the-ordinary application: the combining of several 
resistances into a single unit... 


Such are but a few of the money-saving possibilities 
in the wide variety of resistor types, sizes and shapes 
produced by IRC. The exceptionally broad experience of 
IRC engineers in adapting them for more efficient, more 
economical use in thousands of industrial, electronics and 
radio applications is at your disposal. 


This standard 50-ohm 
IRC BW Insulated 
Wire Wound Resistor F Through its all- 
“fun —.. — metal construc- 
use clip’ ends. . bs : 
saved space — and This standard 20-watt wire wound cae pr ~ 25-watt shee- 
almost lc per resistor has insulated leads applied during 50° reduced temperature rise 
ha aa processing, also special brackets. % — gave almost twice as 
: thus eliminating soldering and many watts per dollar in 
mounting on the production line. the same amount of space. 


INTERNATIONAL RESISTANCE COMPANY 
405 NORTH BROAD STREET, PHILADELPHIA, PA 


In Canada, 187 Duchess Street, Toronto, Ontario 


MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES. FOR 
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 


FOURTH ANNUAL PRODUCT DESIGN NUMBER 








oo he SO RRR ORO IE TS 


MARE ES RDTERS ERE | 25 EF 

















@ If you are a designer or user of heating ele- 
ments, you can make good use of our life-test 
data now available, and take full advantage of the 


increased life of NICHROME V* by running 


elements at a higher watt density. 


Constant refinements and comparative life tests by 
D-H alloy specialists have established new stand- 
ards of efficiency and service life for heating 
elements. Better electrical appliances can and 


are being produced, because of the important con- 


tribution made by NICHROME V*. 


To be more specific, we shall gladly send you a 
copy of “Estimating Life of Electric Heating 


Elements” prepared by our Technical Department. 


Submit that Problem .. . 


Three decades of specialization in the elec- 
trical alloy art is at your disposal. Our 
engineers will gladly collaborate in work- 
ing out your application problems. 


*% Reg. U.S. Pat. Off. 


DRIVER-HARRIS CO., HARRISON N. J. 
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Fa Otte You cannot keep bolted parts tight 


merely by preventing backward turn- 


ing of the nut. Initial looseness is 


i oducts too caused by wear, rust, scale, break- 
9 * 
down of paint, bolt stretching. It 
must be compensated for by the Long 
Yee N Sure Range, Live Action of Helical Spring 
Washers—only these can maintain 


must not sufficient pressure on thread surfaces 


to keep your bolted assemblies tight. 





SPRING WASHER INDUSTRY 
616 Wrigley Bldg. ¢ Chicago, Illinois 
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He’s ready to work for you! 


i: engineering service that Car- 
negie-Illinois offers you is far 
more than a catalogue of ten tvpes 
of silicon-steel sheets. It includes 
valuable assistance from our staff of 
electrical engineers and metallurgists 
seasoned men who have helped 
electrical manufacturers solve’ un- 
counted production problems. 
lectrical sheets are more than just 
“sheets.” There 1S a great deal 
to be known about them how to 
select the best sheets for a 










given design, how to 
punch, finish, and 
stack laminations with 
minimum — spoilage, 








Flat 








how to get maximum 
life from vour dies. 

It is these men’s job to know these 
things thoroughly so thoroughly 
that they can earn the right to trans- 
act business with vou by offering 
sound, money-saving suggestions and 
helping vou to keep production costs 
down to an absolute minimum. Cir- 


OPPORTUNITIES FOR SAVINGS IN 
EVERY DEPARTMENT OF YOUR PLANT 


... because U-S-S Electrical Sheets 
Combine these qualities Offer these advantages 


Uniformly low core losses 


High permeability Low magnetizing current 






Superior punchability 


and accurate gauge 


Wide variety, grade and finishes 








High-efficiency equipment 
No hot spots 





High magnetic-circuit efhi- 
ciency 


compact design 














Long die life 
Faster production 
Fewer burrs 






High space factor 
Compact design 
Low production costs 





Freedom in design 


cumstances, of course, determine how 
helpful we can be, but of this you can 
be sure: 

The man from Carnegie-Illinots will 
not rest satisfied with his recommen- 
dations until every problem connected 
with electrical sheets has been solved 
to your best advantage. 


U-S:S ELECTRICAL STEEL SHEETS 


CARNEGIE- 


Columbia Steel Company, San Francisco, Pacifi 


> 


ILLINOIS STEEL CORPORATION 


. 


Pittsburgh Kd Chicago 
| 2 


A 
oJ / United States Steel Products Company. New York, Export Distributors 


mS, 


UNITED STATES STEEL 
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, Another chapter in the story of drives that make advantage of the inherent possibilities needs fact 
5 motor-operated products more effective and \n our first-aid-to-the-specifier basis. 


efficient. This time V-belts and Silent Chains. 


Selecting the right thermostat. Any electrically- 
















Making the most of stampings. There is, perhaps, no energized product in which heat is a desired 
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simplicity of the subject is deceptive. Taking good g of cost and performance factors. 
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ELECTRICAL APPLIANCES, . 


IF YOU CAN’T GET TO THE SHOW 


Ir you are coming to the National Metal Exposition this 
year—fine! We will look forward to a visit with you 
in our booth—B-106. But just in case you are going 
to be among the stay-at-homes, we have featured, on this 
page, just four of the hundreds of interesting die cast- 


ing applications we will have on display. 


Each of these four applications illustrates an outstand- 
ing quality of ZINC Alloy Die Castings—strength— 


accuracy —complexity —economy. 


STRENGTH — Every engineer can visualize the strength 
requirements of an outboard motor flywheel. Exhaustive 
tests have determined that the die cast wheel shown 
here will reach 13,000 R. P.M. before bursting. This 
figure exceeds, by a wide margin, the highest runaway 


speed in service. 


ACCURACY—An efficient flashlight reflector must 
have a true parabolic reflecting surface, and the accu- 
racy of the die casting process permanently secures this 
critical requirement. 


COMPLE XIT Y—The complex design of the oil pump 
rotor was such that die casting was the only means of 


production—without prohibitive cost. 


ECONOMY -—The economies of the process have been 
illustrated many times, but we ask that you examine the 
cage type blower fan shown here—/t was die cast in 
one piece with ZINC Alloy. 

The surface has only been scratched in the far reach- 
ing possibilities of this remarkable metal and method. 
For additional information consult any commercial die 
caster—or write to The New Jersey Zinc Company, 
160 Front Street, New York City. 








ANNUAL 
ELECTRICAL R % i), MANUFACTURING 





must 
accu- @ there is one strong theme that runs through this Fourth Annual ELECTRICAL 


°s this MANUFACTURING Product Design Number. Sometimes unmistakably clear, 

sometimes more restrained, the tribute of designers, engineers, executives, authors 
hi of prize winning papers and judges alike is paid to those co-operative efforts 
on the part of many individuals which have led to the outstanding developments 


— here discussed and illustrated. This is a-growing thing. It is thoroughly logical. 
ne the @ More and more do various bits of knowledge and skill depend upon 
— concentration of effort, specialization, if you will. More and more, therefore, 


_ must successful design-engineering integration rely upon the bringing together 


hod. of the knowledge and accomplishments of those individuals who know most 
al die 


pany, 


about specific and highly specialized factors. 


@ Appearance elements, engineering bases, materials, essential parts, sales 
acceptances and profitable enterprises demand a correlation that will not be 


denied. It is as essential as the desire for accomplishment itself. 


@ |et that be your introduction to the Fourth Annual ELECTRICAL MANU- 
FACTURING Product Design Number. Here you will find interest, stimulation, 
inspiration and recorded progress. It is our hope that we may have contributed 
in this number, as in a smaller measure throughout the year, in other issues, toward 
fuller achievement in the broad realm of the many electrically energized machines, 


appliances and equipment in the year to come. 


@ The future, as ever, is built upon the past. Accomplishment tends to be 


formed of the cumulative experiences of mankind. 



























HERE used to be a tradition in the oil-burning 
space-heater industry. A space-heater stands in 

a living room, and the tradition was this: a space- 
heater should look like a phonograph. Why a phi no- 
Why not a desk or a chest of drawers? No 


one knows, except possibly that “cabinet phonographs” 


graph ? 


were popular in living rooms when the first oil heaters 
were made. Tradition said phonographs, and phono- 
graphs they remained, in appearance if not in function, 
until one day in 1930 when the American Gas Machine 
Company healthily inquired why they should not look 
like heaters. 

This brought them face to face with a problem typi- 
cal of our industrial age—one that has puzzled manu- 
facturers ever since the dawn of the industrial revolu- 
tion. What should their product, in this case a heater, 
look like? And no one really knew, for the problem 
had never before been tackled. The phonograph tra- 
dition was manifestly absurd. Is there any reason for 
disguising a steel firebox as a wooden cabinet and ask- 
ing people to build a fire in it? (It was no more ridic- 
ulous than many other design practices, as we shall 
see.) The tradition was a stop-gap—but for what? 
lor poverty of invention? Hardly, for the field of 
uninhibited, unguided design is as high as the sky and 
Common sense tells us that there 
must be a right solution to the problem 


as broad as the sea. 
not a dozen 
and rightness implies the 
existence of criteria, principles. 


solutions, but one right one 
The stop-gap was ob- 
viously necessary, therefore, because of a lack of knowl- 
edge of these principles. But what are they, and where 
shall we look for them? 

It is the belief of industrial design that they are in- 
stinctive with man, that he was guided by them from 
the time he first began to use tools until the appalling 
upheaval of the industrial revolution dumped in his 
lap a bewildering mass of new tools and new tech 
niques whose use he did not understand. 


46 
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BY WALTER DORWIN TEAGUE 


INDUSTRIAL DESIGNER 


In the confusion, as we tried to learn the technique 
of mass production, these principles were abandoned. 
As we advance in the mastery of our new tools, we 
have rediscovered them, and we find that they will 
serve the machine age as well as a remoter day. 

Before we stray too far from the heater, let us note 
for the record that their application solved American 
Industrial design created a 
heater that looked like a heater and like nothing else. 
There is even a moral to the tale. Sales of the new 


Gas Machine’s problem. 


heater, during its first year on the market, jumped more 
than 400 per cent over sales of the old model the year 
before. Appearance has become, in recent years, a 
very potent sales factor, and one of apparently increas- 
ing importance. 

It was not so long ago that we merely covered our 
products with ornament. Our homes and office build- 
ings, resembling nothing so much as a French pastry, 
bulged from cellar to attic with gingerbread furnish- 
ings. Even such humble articles as stoves and furnaces 
could not escape the blight of crawling ornament. 
Scrollwork, tassels, curlicues and bustles—all were char- 
acteristic of an age which accumulated the most amaz- 
ing collection of pure junk the world has ever known. 

This apparent passion for meaningless ornament was 
not a passion at all. No one really liked it. Analyzing 
it, we find it merely another manifestation of that same 
lack of criteria which led the heater industry to build 
its product like a phonograph. Sometimes we tried to 
disguise our products completely. When that wasn’t 
practical we hid them behind false whiskers. 


SIMPLE, FRANK, UNDISGUISED 


ODAY we find that people choose to surround them- 

selves with products which are simple, frank and 
undisguised. Naturally the question arises—why this 
Has an artistically untutored public suddenly 
and mysteriously acquired aesthetic perception? In- 
dustrial design would reply that the public taste is in- 
stinctively sound. 


change ? 


Given a choice it chooses soundly, 
not for conscious artistic reasons, but because appear- 
ance is a yardstick by which quality may be measured, 
and the public wants the most for its money. Thus 
we are seeing the last of the bushy Bolsheviks, and 
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an ever-increasing number of products which show 


their faces. Hence, too, the importance of having a 
face to show. 

Industrial design attempts, by the application of 
age-old laws to a machine age technique of manufac 
ture, to evolve the form our products shall take, a 
form that shall be right, and because it is right, a true 
expression of our age. 

This currently evolving modern style of ours is no 
ephemeral fashion, to be donned like the latest mode 
from Paris, discarded tomorrow. Make no mistake 
it’s here to stay. Its basis is the same as that of all 
good art and craftsmanship since the Cro-Magnon man 
first recorded his exploits on the walls of his cave. We 
are recovering from the shock of the industrial revolu 
tion, and we're not likely to mislay principles again. 

\nd what are they’ Like most truths, they are 
simple, easily understood, and so self-evident that we 
wonder how anyone could ever have missed them. 

But just as the man who is ill, though he may under 
stand the workings of the human body, calls in a 
physician for diagnosis and prescription, so the manu 
facturer consults a specialist about his product—the in 
dustrial designer, or artist-engineer. An understand 
ing of the designer's aims and methods, however, is 
so much to the good, for the designer must work in 
closest cooperation with the manufacturer's engineer 
ing, production, advertising and marketing staffs. 

Strictly speaking, every man who plans the shape and 
lines and color of an object—whether it is a painting, 
statue, chair, sewing machine, house, bridge or loco 
motive—is an artist. If he has planned well, he is a 
good artist. If badly—still an artist, for every object 
has within itself the potentiality of beauty, and every 

man-made object is a work of art, good or bad. The 
artist’s job is to plan that object so well that its latent 
beauty is evoked, for beauty is but the by-product of 





























































































HERE is the Diadex Mobile X-Ray of Westing- 
house as designed by Mr. Teague. This is 
one of a series of x-ray and therapeutic devices. 


a job well done. If an object is made well enough 
it is fine art, and beautiful. If it is made badly, crudely, 
clumsily, it is vile art, and ugly. 

Practically all the bad art in the world today has 
been created since the industrial revolution. Yes, we 
have been working badly, crudely, clumsily, and we 
don’t have to search long to learn why. 

Whatever else one may think of the ages that pre 
ceded the industrial revolution, we can all agree, | 
think, that they were not ugly. When the hand-crafts- 
man did what our ma 
chines do now, he was 
motivated by the same 
governing impulses 
that spur us on today 

pride of workman- 
ship, delight in the 
skillful making of 
things and in things 
skillfully made, the 
knowledge that the 
good workman pros- 





pers in the long run. 
(Continued on p. 90) 


\X/HEN space heaters looked 
like phonographs (this was 
1930) the steel cabinet imi- 
tated wood construction and 
had a wood finish (A). Here 
is one of the more recent oil- 
burning space heater designs 
by Mr. Teague for American 
Gas Machine Company (B). 
It is made to look like that i 
which it is, functionally and in 
materials. 





























BY GEORGE A. HUGHES 


PRESIDENT 
EDISON GENERAL ELECTRIC APPLIANCE CO. 








As a case example of those things which have 
taken plece in progressive product design there 
is nothing much more tangible than the history of 
the electric range. there is, furthermore, no one 
in a better position to state the essential facts than 
Mr. Hughes wh > ha 


miicn that hac heen accom 
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s been so responsible for 
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[JERE is the way Sena 

the range pro- NGINEERING has always been accepted as 
gressed. (1) In the essential to the large mechanical and electrical 
beginning (about 30 apparatus used for industrial purposes. The pur- 


years ago). (2) En- 


aemea os aaaaas chase of large pieces of equipment, which might involve 
ineering entered at : 


this stage. (3) Auto- an expenditure of millions of dollars, has never been 
matic operation is negotiated over a counter. Che prospective purchaser 
now available. (4) retained engineers to investigate the various propositions 


This is the beginning 


al | and detailed specifications were made. The prospec- 
of the porcelain 


finish. (5) The first tive suppliers called upon their engineers for the best 

modern styled range means of meeting the specifications at the most satis 
a designer at work factory cost. The transaction was completed when the 
6) Technical p 2 engineers of both parties were agreeable, or at least as 

ress. In 1937 the or ; 

‘hed titted abies much sO as different engineers could be expected to 

assembly gave way achieve unity of thought. 





to(7) bodies welded 
and enameled as 
units. (8) The latest 


Hotpoint range. 
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Engineering has played almost as important a part 
in the development of the home appliances. In this 
case, however, the sales are made over the counter or 
off the floor. The prospective buyer has no specifica 
tions except the need for the device. The emphasis is 
placed on sales, which, in many cases, has been de- 
veloped to the point where the idea of the need is 
even instilled in the customer’s mind. 

The growing acceptance of appliances brought many 
manufacturers into the business; many of whom have 
failed, due to various reasons. Those who have con- 
tinued, have grown and are now well established. 
These manufacturers will be found to place emphasis 
upon enginetring as they know that it pays. The 
public, having no specifications, have learned that a 
well-engineered device is the best for them to buy. 
The history of our company parallels that of many 
manufacturing companies. The electric range was 
conceived and placed on the market by a small or 
ganization. Its novelty brought acceptance. Its de- 
sirability brought further acceptance and the company 
grew with the expanded business. 


The originator of the idea now found himself con- 
fronted with a huge task. Financial and commercial 
problems faced him and he found less and less time to 
devote to the development of the appliance. Competi- 
tion had entered the field and unless the product was 
improved, and the cost reduced, he found that he was 
losing ground. 

The engineer entered the picture at this point. Some- 
one had to devote his entire time to the job of improv- 
ing the product and reducing the cost. This is tedious, 
detail work and is attractive only to people with engi- 
neering minds or education. The result is that an 
engineering department is formed and the development 
load taken off the originator’s shoulders. 


The sale of the apphance through its novelty can 
not possibly continue. If the original idea is basically 
sound, then the performance and reliability must be 
brought to the point where the general public will ac- 
cept it. At the same time, the cost of the appliance 
must be kept competitive, otherwise the new appliance 
will slip from the hands of the originator into those 
of an aggressive competitor. 

The foregoing is a brief history of the development 
of the electric range and the present Hotpoint Com- 
pany. <A few illustrations will make clear the ad 
vances through engineering development. 

Fig. 1.—Hughes original range—is the ancestor of 
the present-day range. Electric cooking had been done 
before this range was introduced, but the principle of 
this range is still in use today. Models of this type 
were used thirty years ago. 

The company had grown, but so had competition. 
The engineering on the old models had been sound 
although not extensive. It now became necessary to 
advance the development if the company was to con- 
tinue its growth. 


Cup incoring 


Fig. 2—R6/ Range (all black except splashers and 
door panel )—shows the first models in which engi- 
neering played an important part. The production was 
sufficient to warrant more elaborate tools to be made. 
These tools produced the parts with reasonable ac- 
curacy, thus permitting less skilled labor to be used in 
assembly. The costs were reduced, the performance 
was improved, but not without some difficulties. 

The use of less skilled labor required that the ma- 
terials purchased be more uniform. A skilled sheet 
metal worker was able to overcome the variations in 
materials by using his experience and a few hand tools. 
This could no longer be done in a plant where pro- 
(Continued on p. 114) 
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tion of the very engineering method which caused it; 












that is, by concentration,—but on the human appeal of 
his product as well as on the technical aspect. 

\s an aid to an analysis of this nature, a list of the 
principal factors entering into successful design might 
be made and each factor considered—(a) froma purely 
technical point of view, and (b) with reference to its 
human appeal. Following is such a list for technical 
pre ducts : 





1. Serviceability, performance 4. Reliability, expected life 


2. First cost 5. Convenience 
3. Operating economics 6. Appearance 


oe The importance of these factors obviously varies 
DOPTING the plug-in idea to instruments appeals to ; 





many machinery makers and users. Socket may be built- greatly both with the product and the conditions pre- 


n or conduit mounted. Simple as plugging in a radio tube. vailing, but their order in this list indicates their actual 
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Wn Engineers yprroach Te \ ff 


| fl value to the purchaser in many of the more technical 





Logically and unerringly, Mr. Hellmund states as types of products, such as motors, circuit breakers, ete. 
| premise number one that the product, whatever its The service to be performed is of first importance, 
| details of aesign or engineering, must appeal! to the and as a second consideration the purchaser is natural 
purchaser. So how is the basic principle best ly interested in obtaining this service at the lowest first 
applied? Two procedures; one for ‘‘technical’’ cost. Almost equally essential is economical operation, 
the other for “merchandising” oroduct and closely tied up with this are reliability and expected 

life inasmuch as they may appreciably affect operating 


economics. Convenience and appearance are listed 
last because in technical products their actual inherent 
value to the purchaser in most cases is less than that 


NGINEERING is often defined as an activity : TI fat lit} i 

Pui . an of the other features. ese basic conditions usually 
which brings about the utilization of the materials : 
and laws of nature for the good of humanity. 


engineering design, then, if for the good of humanity, 


implies taking into account the desires, tastes and ODERNISTIC | styl- 
preferences of the public, a consideration which the ing, headlight, 
design engineer is likely to lose sight of in his abstract automatic handle ad- 
i method of thought and concentration upon the purely juster, self-opening bag, 


adjustable nozzle at- 
tachment. Such are the 
coming on his part can best be overcome by applica- user-need created fea- @ 
tures of the modern 
vacuum cleaner. 


j technical purposes of his creations. Perhaps this short- 








> HE electric iron, one of the oldest of household appli- 

snces has been radically improved. (A) One piece 
composition handle without metallic parts to come loose 
or get hot, permanently attached cord, inside heat shunt, 
lighter weight are features. (B) Here it is as it used to be. 
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do not change appreciably with time, and they are about 
the same today as in the past. However, an engineer, 
who in his abstract way of thinking, feels that in fol- 
lowing this list of importance he has done his work 
well is likely to be disappointed and find that some com 
petitive product perhaps not quite so perfect technically 
as his is more successful commercially. The reason 
for this is that sales appeal is not controlled entirely by 
facts and fundamental considerations but is influenced 
to a great extent by the psychological reactions of the 
purchaser, which in turn are likely to change with 
changing times and conditions. There is nothing static 
or ultimate about it. 

Therefore, a radical change in the attitude of the de- 
signer may be necessary even with products of a purely 
technical nature for use in industry. With most types 
of electric machines, for instance, serviceability, low 
first cost, satisfactory and efficient operation, and re- 
liability have been worked out to such a high degree 
of perfection that at this time the most promising pos- 
sibility for increased sales appeal is likely to be through 
greater convenience and better appearance. Thus the 
designer, without losing sight of other important fac- 
tors, should devote a great deal of attention to these 
latter items. 





BY R. E. HELLMUND 


CHIEF 
WESTINGHOUSE EL! TRIC 





ENGINEER 










In merchandising articles, partic 
“semi-luxury” type frequently used as gifts, the relative 
actual importance of the various factors may be en 
tirely different, possibly somewhat as shown in the 
following units: 


1. Serviceability and performance 


2. Appearance 

3d. Convenience 

4. First cost 

>. Operating economics 


~ 


». Reliability and expected life 
Serviceability 1s again given first because all articles 
except those of a purely artistic nature must primarily 
render the service for which they are intended. In the 
case of a gift, appearance and convenience are of ut 
most importance, while first cost may not be, provided 
it is reasonably competitive; operating economics are 
often of no particular interest, and reliability and ex 
pected life are usually of very little consequence to the 
purchaser as long as they are within reasonable limits. 


HOW PRODUCTS CHANGE 


[4 ‘ N\VEVER, change in emphasis is found necessary 

in merchandising goods as well, although the trend 
may be in almost the opposite direction from that dis- 
cussed for technical products. For example, in the 
common household article, a tumbler, it is of course 
expected that it is suitable for holding a liquid, but this 
feature is so evident that it is of no value as sales ap- 
peal. Asa result, appearance has for many years been 
the feature emphasized. More recently, however, the 
use of synthetic resins for tumblers has opened up an 
entirely new appeal because it has added the non- 
shatterable feature, and thus greater safety, to an ap- 
pearance as pleasing as that of glass or porcelain and 
without certain disadvantages of metal containers which 
might be considered. 

With domestic refrigerators, the important considera- 
tion in the beginning was that the technical features 
were sufficiently perfected to give reasonable service. 
However, the importance of appearance was early rec 
ognized and has been stressed to such an extent that 
performance and good appearance were soon taken for 


WO years ago this (A) was 

a satisfactory design for a 
sodium vapor highway lumin- 
aire. Now (B) the unit has 
acquired both design and en- 
gineering refinements. Two 
curved reflectors at the top re- 
direct upward rays back to the 
roadway. A curbside reflector 
sends light up and down the 
road without wasting it beyond 
the edge of the pavement and 
shuts it off from bedroom 
windows 














granted; thus opportunities for sales appeal had to be 


looked to in other features. [ven though most pur 























| - - . . . 
| chasers of refrigerators are not technically minded, it 
| o . . 

is quite possible to successfully explain and exploit sales 


features of a technical character in such a way as to 





create new sales appeal. This has been done, for in 
stance, in the so-called “dual automatic” refrigerators. 
\ll refrigerators are automatic in so far as they auto- 
matically regulate the temperature within the box. The 





“dual automatic” feature, however, is not in general use 
and adds protection to the driving motor. The motor 


when overheated is automatically disconnected from the 


line and therefore damage to it, which may occur under 


special service conditions is avoided. 

\nother example of similar nature is the electric 
ir flatiron. In the beginning, the idea of electric irons and 
{| their serviceability had to be sold against the idea of 
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_—s - FS ag, Tied cad cas Oe 
OTH mechanical perfection and beauty of design 
are found in this “packaged” oil or gas fired 
home air conditioning unit. Finished in neutral tan 

with agate red trim. 













the old fuel-heated irons. Now the market acceptance 





of the electric iron is so general that other points have 








{ to be stressed. The first cost, of course, 1s important, 














| but with irons available over a wide range of prices 








and most of them satisfactory and of pleasing ap- 











pearance, it appears advantageous to stress technical 








features which result in greater safety, convenience, and 








more economical operation; in other words, the non- 





> technical customer can be sold on technical features 














such as automatic regulation, high wattage resulting in 








quick heating and consequent saving of time, ete., 1f 





these features really constitute an advantage. 





With all products, regardless of whether their field 





application is in industry, commercial establishment, or 







1 
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the home, it 1s found that features which have been 


generally adopted by the trade cannot any longer be 





Previous units (left) and new one (right). 





N \W 80 parts replace 300. Skillful design 

engineers have reduced the operating parts from 
95 per pole in comparable circuit breakers to only 
three in the recently-developed multi-breaker load 
center with consequent reduction in size and cost 
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HE easily removable cap at the bottom of this lighting fixture re- 
duced maintenance costs. Its slightly higher selling price was a 
drawback until a lower cost unit without cap was developed to 
convince the customer of the merits of the easily cleaned design. 


featured etfectively as sales appeal, no matter how use- 
This fact, together with 
the continuously changing human tastes and _prefer- 


ful or essential they may be. 


ences, and changing economic conditions, makes it 
necessary for the designer to closely watch the results 
of research and all new developments in all corners of 
the earth and in both his own and outside arts. Fre- 
quently developments in other fields present new op- 
portunities to introduce features giving increased sales 
appeal in his own line. The tumbler previously men- 
tioned is an example of this. In this case, developments 
prompted primarily by the need for insulating material 
in the electrical art led to a change in the material used 
for the tumbler. 

In the foregoing, a detailed analysis of various dis- 
tinct factors from the technical and the human point of 
view has been suggested as an aid in attacking a design 
problem. However, a final successful product will re- 
sult only from the proper integration of all factors into 
a well-balanced unit in which the emphasis placed upon 
some particular feature does not detract from any other 
essential factors but results in a harmonious combina- 
tion of all of them. (This and several other points 
were covered most ably in the April, 1938 issue of 
I<LECTRICAL MANUFACTURING by Mr. Egmont Arens, 
particularly the happy combination of features of 
utility and appearance.) That detailed analysis and 
subsequent integration are most essential and must be 
carried through on a rather broad scale is well illus- 
trated in the case of the ordinary household iron. 

Today’s design as compared with those of not so 
many years ago, offers an excellent example of a happy 
combination of appearance with advantageous technical 
and service features such as automatic control, light 

(Continued on p. 104) 
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EACH OF THE AWARDS IS OF IDENTICAL MERIT AND IS ACCOMPANIED BY $200. 




















































Refreshing, thoughtful and often outspokenly 
frank, have been the comments of the members 
of the respective juries of award for each 
annual ELECTRICAL MANUFACTURING Product 
Design Contest 


exception 





This year has proved no 
Chosen for their accomplishments 
and recognition within certain product groups 


° 1 | 
or design activities the member 


nn 


OF tne jury 


JOHN G. RIDEOU 


Industrial Designer 


— 








‘ @° The opportunity to read and 
study the manuscripts and illus 
trations entered in such a con- 
test as this is a rare privilege 
| and a great experience. No one 
im | could possibly fail to be im 
| pressed by the tremendous 
| al amount of thought and energy 
| that has eone into the cde velop 
if ment of these pr designs 
“There were so many examples of logical and orderly de 
a | velopment that I am sure it would be a difficult task indeed 
for an engineer to select the winning awards on the ISIS « 
engineering alone In the matter of appearance, owever, t] 
entries were not so evenly matched 
| “From my point of view, as an industrial designer. the field 
irrowed down to relatively a few cases w h | thought 
owed that full advantage had been taken of the possibilities 
bette1 appearance Bb ll 1 tage | « ( stvling 
t product till it screams self-cons« . sin n t 
eSIt | t inds 1 
| 1 
| _ 7 enced desig ~ 


Chief Engineer 


Y OFk Ice Machinery ¢ rporation 


1 


as they seek to brin 


oe recogn! 





tion in a fair and impartial 


manner to designs of merit, and 
to the authors and co-partici- 


pants in the working out of 





such designs. Very few of 


these designs can have been the 


} 

entire and sole efforts of the authors but probably represent the 
efforts of their associate staff and some individual of humble 
position may have been a contributing factor in a basic thought 


worked with merit into the design 
“My chief impressions are that the papers which I reviewed 


WW 


were of a very high standing and that in almost every cas« 





they showed a fine co-operation between the designing engineer, 
who works out the design in infinite detail, and the stylist, who 


| lends beauty to t 


he final product by dolling up its exterior in 
i presentable manner, and by the mechanical engineer, as dis 


TwWoOWI 
Lie ul 


shed from the designe E: 
] +4 ] - . . 
who sees to 1t that practical ob- 


jectives and rugged construc 


tion are incorporated in the de- 


WIT THE JURY OF AWARD 


inevitably reflect views to a measure allied to 
their own background and experience. It is a 
pleasure to present the following expressions 
sf those who this year determined which 
should be the prize winning papers in accord- 
ance with the rules of the 1938 Fourth Annual 
ELECTRICAL MANUFACTURING Product Design 
Contest. The papers appearon following pages. 


J. R. JOHNSON 


Chief Engineer 
Ingersoll Milling Machine Co. 


@ The important thing about a 
contest of this kind is that it 
focuses industry's attention on 
and gives recognition and en- 
couragement to those people 
who are striving to improve the 
standards of American living. 
“In judging these papers, I 





was impressed with the wide 
range of topics covered by the papers, by the infinite detail 
in which each mechanism was worked up from both the angle 
of engineering development and appearance, by the foresight 
shown by a great many of the contestants in recognizing new 
engineering needs which have been created by changing pres- 
ent-day conditions, and by the high quality of the results. 
It is certainly gratifying 


“T have enjoyed judging the papers. 
to know that so many people in the country are aware of the 
many opportunities inherent in this type of study and wor 


ind are putting their tin 


1e 
1 \ 
: : / 
ettort and rains toward con 
tributing something constructive A ( 


and practical to the progress 


1 


of this all important phase of F \ | 
J 
R. 


t eineering sc1ecnce 
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Editor 

ELECTRICAL MANUFACTURING 
@'In those four consecutive 
years covered by the series of 
competitions sponsored by Er 
PRICAL MANUFACTURING a truly 
remarkable change has taken 
place in the character and ap- 
plication of basic principles in 
the design of various electric 





ally energized products. Be- 
cause the ultimate consumer has continued to feel that he is 
getting more for his dollar, in new products where design for 


been given 


appearance and engineering for performance have 
integrated attention, progress has proceeded with increasing 
momentum. 

“Reflecting this trend in industry and use, entries in the 
Fourth Annual ELectricAL MANUFACTURING Product Design 
Contest show a notably higher level of accomplishment than 
was evidenced in any of the preceding years, both in regard 
to the product designs and the manuscripts descriptive and 
illustrative of them. Picking the winners was no easy task 
as every member of the 1938 Jury of Award has been frank 
to concede. The winning en- ) 
tries really had to show out- (\ 
standing competitive values in \ 
order to gain the recognition ac- 4 \ 


corded them.’ 










































@ Designed for the kitchen, but 


broader commercial possibilities, the 
Drymaster keeps foodstuffs de-hydrated 
oy anelectr hemical cycle f D 3tior 
is : 
Sometimes the designer-engineer has the 


fortunate opportunity to start his product 
design trom literal scratch To do 


Oo 
| | 
GQ ve a iost 





spectacularly well then. wou 


hance. These designers have missed nothing 


NEW PRODUCT 






uta 
at it 
n on 
en 
< FOR AN OLD NEED 
e the , 
1g 
Ss J 
wick 
etail BY TRACE 
—_ CHRISTENSON JR This last frontier has now been crossed. \ kitchen 
: re ne appliance has been developed which keeps these dry 
ae : foods in the perfect eating condition. Furthermore, this 
| device will, to large extent, repair any damage to sucl 
oods which may take place through exposure to humic 
ir i se or by accident 
: \s a matte f fact he principle emploved in 
- 1) ast Ss not s 1¢ Its ere us n 
connection with food products dates back to 1919 whet 
Mr. Paul Moyer formed the Aridor Company of Chi- AQWJET) 
cago, for the manufacture and sale of glass display con PAPER 
dacs tainers equipped with large aluminum screw caps, to 
\W/ARNER \W/. which were affixed chemical dehydrating pads est 
‘atecas \ridor jars made a sensation in the hard candy indus 
HOOPLE try; losses from humidity, heretofore a serious fact 
for retailers in the summer months, were gone fot 
IGNERS good. It was not long before housewives here and 
itive TRACE & WARNER there began to experiment with the jars for use in the 
sof home, to keep crackers and cookies crisp, to keep dry 
rt cereals from becoming soggy, ete. 
pt When (practically overnight as business time is 
ap RESERVATION of foods is one of the oldest counted) new packaging methods reduced the sales of 
s in problems of mankind, and one of the most success bulk hard candies almost to zero, the Aridor Company 
tric fully dealt with in many of its phases. Modern discontinued the manufacture of the jars and engaged 
Be- packing and refrigerating methods give such perish in other tvpes of business. The old Aridors have not 
‘ta ables as meats, fruit, eggs, ete., excellent protection in been available for several years; but the Aridor Com 
‘ven transit and storage, and even after the original contain pany continued to receive a steadily mounting stream 
sing er has been opened and the contents partially used. of inquiries for them, and so insistent did these demands 
; There has been one glaring exception, however, to become that the company could no longer ignore the 
i the swift progress in this science of preserving food fact that a most unusual demand for a home drying 
i the lack of any development which would suitably and device must exist. Research into this possibility 
rard efficiently protect those foods which are in perfect con- brought out incontrovertible evidence of just such a 
and dition for use only when they are entirely free from need. 
task moisture, or nearly so. Great masses of people, par The first elementary moves in the development of 
‘ank ticularly in certain areas, have been unable properly the cabinet itself were naturally made by the Aridor 
to use and enjoy packaged breakfast cereals, crackers, Company. Much of the necessary information as to 
/ cookies, and other dry foods, because local humidity what the unit should be like was provided by the pre- | 
conditions caused such rapid deterioration as to quickly liminary investigation into the market possibilities. Ad- 
ruin flavor and cause abnormal waste. ditional and more specific data as to size, general style, 
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capacity and the other important features were obtained 


1 
} 


by further direct survey. The information collected 


‘a this wav made it apparent to the officials of the 
company that the Drymaster would have to be built 
with the same care and attention to details as employed 
in electric refrigerators, stoves, OF other pieces of per- 
manent kitchen equipment. Furthermore, the necessary 
size and certain other characteristics demanded the most 
eareful handling of basic design if cost was to be kept 
within reasonable bounds. 


INDUSTRIAL DESIGNERS CALLED IN 


T WAS at this point that our firm was called in. 

Basing our general approach to the problem upon the 
broad specifications which had already been determined, 
our first step was the preparation of a series of sketches 
iHustrating various possibilities from an appearance 
standpoint; all but two or three of these ideas were 
then eliminated, and those remaining were carefully in- 
vestigated to determine which would offer the most ad- 
vantages both for efficiency of production and for ulti 
mate utility and attractiveness. 

Some of the details considered at this stage included 
the material to be used for the cabinet (metal was 
chosen) ; how many compartments to have (two were 
decided upon ) ; what size those compartments should be 
(this was determined from survey information as to 
the number and type of packages, and of containers 
such as sugar bowls, salt shakers, plates, etc., likely to 
be kept in the cabinet in the average home ) ; the num- 
ber of doors (two doors turned out to be both more 
convenient and more practical than one); and the color 
and finish of the unit (baked white enamel was selected 
as most harmonious with other permanent modern 
kitchen equipment, and at the same time satisfactory 
from the standpoint of pr ‘tection and maintenance ). 

When a decision had been reached on these and other 
points, a final drawing was made and approved, an 
from it a number of wood models were constructe¢ 
illustrating several possible sizes and shapes. Eventua 
selection was made of one master model to be followec 
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1 actual production. Final consumer check-up was 





then made by direct survey in five important cities, so 
that there would be no possibility of consumer resistance 
developing because of improper or impractical dimen 


sions, or other major details. A bit of apprehension 
had arisen that the selected size would seem large to 
some housewives, in view of the many appliances and 
accessories which are already to be found in modern 
kitchens. However, the questionnaires indicated that 
an even larger cabinet would have been perfectly ac 
ceptable in many homes. 

With this preliminary work completed the actual 
preparations for production could begin. It was neces 
sary that each production detail be considered with the 
most elaborate care, for since the Drymaster was an en 
tirely new appliance in every respect, many compara- 
tively novel problems arose, and every step was thor- 
oughly discussed with manufacturers of parts, etc. The 
value of complete planning from the inception of the 
idea here began to demonstrate its worth ; for since the 
planned design work had considered with equal atten- 
tion the factors of operating efficiency, eye appeal, ease 
of manufacture, and sturdiness of construction, and had 
called in expert outside opinion at every stage of the 
development, non-essential or unduly expensive and 
complicated manufacturing processes were eliminated 
before c unpletion of the approved design. Such ques- 
tions as did arise were of a comparatively minor nature. 

Construction details show the results of this careful 
preparatory work. The successful operation of the 
Drymaster depends on an almost completely hermetized 
interior. The drying unit housed in the top of the 
cabinet absorbs the moisture from the air inside; and 
the entire front is equipped with molded rubber gas- 
kets into which the edges of the doors fit closely, giving 
an effective seal against leakage of damp air from out- 
side. An anodized brushed aluminum cover is provided 
above the electro-chemical unit for protection and to 
identify the functioning element of the device; since 
the unit is extracted from the cabinet for dehumidifica- 
tion when it has become saturated, the aluminum cover 
is removable, and is seated in rubber gasketing just 
as are the doors. The doming of the cover is, like 
every other part of the design, not only decorative but 
functional, allowing sufficient space for the permanently 
attached electric cord to be coiled up beneath it when 
not in use. 

The body of the cabinet is constructed throughout of 


twenty gauge tinplate. It is noteworthy that it was not 
necessary to use an unrelated embossing pattern to 
strengthen either door, in spite of the fact that the 
lower one is of considerable area in proportion to the 
weight of the metal. Here again the theme of the de- 
sign blends perfectly with functional necessities ; the de- 
sired rounded effect was obtained through burring back 
all sides of each door one-half inch and further burring 
them at right angles another three-eighths of an inch, 
this double burring supporting and strengthening the 
doors to the point where warping or bellying is en- 
tirely overcome, the finished shape also being very ad- 
vantageous for easy application of the gaskets. 


This is the wood and plaster model that pre- 
ceded final shop drawings and fabrication. 











The accessory hardware used is also of interest. The 


aluminum cover has already been mentioned; its finish 
was selected with a view to giving the proper visual 
effect to identify its purpose, and because it resists 
scratches and finger marks. The No. 9 chromed wire 
shelving inside is made in two parts rather than as a 
solid piece, so that one side may be removed if extra 
large packages need be placed in the cabinet. Chrome 
plated piano hinges are used for both doors, giving 
strength and further carrying out the modern, straight- 


line theme of the design. The handles are something ° 


out of the ordinary. Strong but slender, with a graceful 
streamlined effect, their unusual styling carries out per 
fectly the design principle about which the Drymaster is 
built; and their own construction is such that it was 
possible to devise an extremely interesting innovation 
in the door catch itself. The heavy plated rod which 
forms the handle grip is bent at right angles on the 
ends. One of these ends is extended deep into the 
latch itself, on the reverse side of the door, and vertical 
pressure on the curved outside portion (the grip) is 
transferred against the pivot arm of the latch inside. 
In some respects the principle is similar to the operation 
of refrigerator doors, but so far as can be determined 
it has never been adapted to a cabinet of this kind. 


BUILT-IN INDICATION 


HE INDICATOR dial on the lower door is also 

something new for kitchen equipment. It is essen- 
tial that the user of the Drymaster know at all times 
whether the drying unit is functioning properly, or is 
nearing saturation and should be dried out. Instead of 
adopting the ordinary type of hygrometer, with con- 
tracting and expanding metal coil and indicator needle, 
a piece of heavy, highly absorbent paper is saturated 
with a chemical solution, which turns the entire surface 
of the paper bright blue when the air within is perfectly 
dry, changing to a pink and then to a bright red when 
the air inside becomes charged with excessive moisture. 
The use of this type of indicator eliminates any danger 
of mechanical breakdown such as might be experienced 
in time with any but a very expensive hygrometer of 
the mechanical type, and is actually a better guide to 





structed. (A) Interior 
lves and storage space 


the housewife in determining whether the unit is 
functioning properly, since it is difficult to overlook 
the increasing redness of the dial if moisture is building 
up inside the cabinet. This indicator is held tightly in 
place, behind a transparent plastic window printed by 
the silkscreen process, by a chrome plated escutcheon. 
\ perforated metal plate permits contact with the air. 


HOW THE PRODUCT WORKS 


IN} NW FOR the electro-chemical unit itself. Because 
this is the operating heart of the entire device, and 
because it presented such a complexity of problems its 
description has been left until last. Work on its de- 
velopment, however, was among the first steps to be 
taken when the Aridor Company decided to proceed 
with the Drymaster, and a good many months of effort 
went into perfecting it. The drying function is per- 
formed by a chemically saturated pad, of which the 
binder is asbestos fiber. The pad is made in a size 
which permits continuous absorption of moisture from 
the air inside the box for a period of ten days to two 
weeks under ordinary outside atmospheric conditions, 
allowing for the cabinet being opened several times a 
day. At the end of this period (which is of course 
shorter when humidity is higher) the pad will have 
taken up and will hold moisture almost to the saturation 
point ; the air inside the cabinet will no longer be dry; 
and the dial will change from blue to red. At this 
point the housewife must remove the aluminum cover 
and lift out the drying unit, replacing the cover so that 
as little as possible additional moist air will get into 
the cabinet while the drying unit is absent. This drying 
out of the pad corresponds with defrosting an electric 
refrigerator, and is necessary with about the same or a 
little less frequency. 

The unit itself is encased in an insulated stainless 
steel box, with the two larger faces covered with per 
forated plates. When the unit is in position in the 
cabinet, the screened area next to the chemical pad 
faces down into the interior, permitting contact with 
the air inside. Between the screen and the pad itself 
is a supplementary facing of very porous asbestos fabric, 
which serves the double purpose of insulating and pro- 



















































tection against any fragments which might conceivably 
break or powder off the pad and fall into the cabinet. 
Behind the pad is a stainless steel plate to which 1s 
affixed the heating unit, which provides the necessary 
heat for driving off the excess moisture. A rubber 
electric cord is permanently attached through one wall 
of the unit container, ready to be plugged into any con- 
venient wall socket when the drying operation is neces- 
sary (the unit as a whole was made removable from 
the cabinet so that the location of wall plugs in the 
kitchen would not limit the housewife in her selection 
of a convenient position for the Drymaster). Raised 
lugs on the reverse side of the unit case make it pos- 
sible to set the unit on any table or other surface, plug 
in the cord, and let the resistance unit do the rest, with 
full air circulation below to permit the heat to escape. 

The complicating factors in designing this unit were 
several, and to begin with, rather difficult to resolve. 
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It was necessary to build a heating arrangement which 


would drive the moisture out of a fully saturated pad 


within the space of eight to ten hours, and at the same 


1 


time so to control the heat produced that the unit con- 


+ 


tainer would never become dangerously hot on the ex 
terior. The unit is exposed while the heat is present, 
] 


and the housewife picks up the unit in her bare hands 


1 


immediately after the current has been turned off, to 
replace in the cabinet; furthermore, it was necessary 
to guard against the possibility of the unit being care- 
lessly left plugged in over a comparatively long period, 
such as over a week-end, and without proper heating 
control, there would have been a fire hazard. Yet the 
potential heat of the resistance unit had to be compara- 
tively high, in order to force its way through the pad 
(which is almost an insulating block in itself because 
of the asbestos fiber content and the other ingredients ) 
carrving the moisture with it. 


INSULATION A PROBLEM 


F OR the proper type of insulation to prevent the 


surface of the metal from reaching too high a degree 


of heat, the problem was made more involved by the 
fact that the chemical content would in the course of 
many saturations and dryings, be likely to seep into 
any porous material which might be used as an insula- 


tor, making another pad out of the insulation to all 
intents and purposes, and thus disqualifying it as in- 
sulation after a little use. 

In order to assure the solution of every part of this 
perplexing problem, the matter was turned over to the 
Research Foundation of Armour Institute of Tech 
nology, Chicago. Under the direction of Dr. Poulter, 
head of this department and a leading authority on elec- 
trical development, intensive experimentation was_ be- 
gun, and after protracted efforts, a thoroughly satisfac- 
tory unit was made up with full specifications as to all 
of the component parts. This model answered all the 
requirements as to the volume of heat, maximum sur- 
face temperature regardless of duration of heating, 
minimum size of the complete assembly, and indefinite- 
ly long life in actual use. If occasionally the Drymaster 
must be used where no electric current is available, 
the pad can be dried in an ordinary oven, 





The heater itself is constructed of 50 feet of 60 gauge, 
nickel-chrome wire wound on a porcelain form. The 
unit is designed to be used with either ac. or de. of 
standard voltage and will also function on most home 
lighting systems. When in operation it consumes 105 
watts. The chemical pad when dry weighs approxi- 
mately 600 grams and will pick up 275 to 300 grams of 
moisture; the construction of the heating unit is such 
as to permit the driving off of this quantity of moisture 
in about eight to ten hours of normal bake-out connec- 
tion and operation. 

Thus it appears obvious that inasmuch as the unit 
will practically always be baked out before complete 
saturation is reached, almost complete de-humidifica- 
tion can be achieved under normal circumstances by 
leaving the unit plugged in over night. Maximum 
temperature of the outside portion of the box is ap- 
proximately 200 deg. F., which is well below the danger 
point. 

Credit for valuable assistance in the eventual solution 
of the various problems encountered, and in working 
closely with the designers and with the Aridor Com- 
pany in bringing the Drymaster to the point of produc- 
tion, is especially due to Geuder, Paeschke and Frey of 
Milwaukee, Wis., Crowe Name Plate Company, of 
Chicago, Ill., and to the Anderson Brass Company of 


Rockfe rd, Il. 
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meter the Robot is a modern 


Head lamp testing was, until recently, 
a procedure in which human judgment 
and carelessness could play too large 
a part. The need for better knowledge 
called for better technical aids. This 
product, with plioto-cell features, is a 
highly efficient device which eliminates 
border-line decisions, is thoroughly 
consistent and easily calibrated. Its 
appearance foretells its efficiently 
engineered function. 


DESIGNED TO 


ay C.. W. 
MAC MILLAN 
ENGINEER 


KENT-MOORE 
ORGANIZATION 


RIGINALLY the method of adjusting auto 


~ 


mobile headlamps consisted of placing a white 
screen 25 ft. in front of the vehicle. A hori- 


zontal line on the screen represented the height of the 
headlamp centers above the ground, and two vertical 
lines represented the horizontal spacing of the lamp 
centers. The intersections of the horizontal line with 
the two vertical lines thus provided two targets with 
respect to which the lamps could be aimed. 

Common practice consisted of adjusting each lamp 
so as to place its beam pattern entirely below the hori- 
zontal line and centered on the vertical line directly 
ahead of the lamp. A lamp aimed in this manner would 
be sure to strike the road directly in front of the car. 

The 25 ft. distant screen is still the reference stand- 
ard for testing the aim of headlamps. In practice its 
use is rapidly being displaced by testing machines be- 
cause of increased interest, modern crowded conditions 
in service centers, time limitations, and greater demand 
for thoroughness and speed all of which may be satis- 
fied in a properly designed tester. Probably the great- 


est objection to the 25 ft. screen is the necessitv of 


@ Stream-lined, crackle-finished, easily handled 
and with built-in photo cel 


3nd indicating 


instrument 


LOOK THE PART 


providing at least 25 ft. of darkened space. 1 


cludes its use in daylight, and to be sure, accurate 


testing outdoors is a modern requirement. Another se- 
rious objection to the screen is its lack of means for 
measuring the intensity or candle power of the head 
iamp beam. 

The testing of any headlamp involves the measur 
ment of three distinct and important quantities: (1) 
ine vertical alm, (2) the worizontal aim, (9) the 1n 


tensity of the light. Other tests such as bulb focus, 
electrical connections, lens and reflector condition and 


so forth are always covered in a first class general in 
spection, but the three important items are those num 


bered above. 
THE ELECTRIC WAY IS BEST 


HOTOELECTRIC design for headlamp testing 1s 

the modern answer to the problem, but before the 
design of any such testing equipment is adopted sev 
eral important questions must be asked: (1) Will it 
indicate accurately the horizontal and vertical aim as 
well as the output of all the headlamps on the road? 
(2) Can the machine be used outdoors in broad day- 
light ? (3) Is it simple to operate 2 (4) Does the de 
sign reduce the effect of the objectionable human ele- 
ment which has always been a large factor in this 
type of work? (5) Does it operate in a minimum of 
space? (6) Is it of sound design from a manufactur- 
ing standpoint? (7) Is its price reasonable? (8) And 
last but of great importance, does it possess modern 
appearance designed for appeal ? 









































































lhe headlamp tester under discussion has been given 


the name Robot and in its development and design all 
of the above questions were kept constantly in mind. 
The name was given to the machine after a radical re- 
design of a headlamp tester which Kent-Moore has 
manufactured for several years. Its appearance and 
operating mechanism have been entirely changed, while 
at the same time it has been greatly simplified for use 
and for manufacturing. 

Realizing that even in the design of such things as 
obscure mechanics’ tools appearance plays an important 
role every etfort was made to provide modernism along 
with economy in the design. An attractive and busi- 
ness-like appearance were felt to be particularly im- 
portant in this case because of the great advantage it 
would provide if it could be made to attract the in 
terest of the car owner or customer. The machine 
was therefore designed to be entirely ditferent and 
Was given straight lines with blending radii wherever 
practical. The test head itself was given a stream line 
contour insofar as was possible. 

This test head, which is carried on a movable stand 
from which it is removable, is shaped somewhat like 
a modern headlamp itself. This test head houses the 
complete optical and photoelectric assembly by means 
of which the testing of both aim and output of a lamp 
may be accomplished. The test head housing forms a 
rigid support for the optical assembly while also. pro- 
viding a complete shield which protects the inclosed 
photoelectric cell from extraneous outside light. 

The optical system is of simple and rugged nature 
consisting of a plano-convex lens 6 in. x 12 in. The 
6 in. diam. was chosen because it represents the best 
average size for collecting sufficient light from any of 
the multitude of lamps of different diameter on the 
various models of automobiles, 

The photoelectric cell is of the dry disc, self g-en- 


erating type and was chosen because of its stability 


@ Direct beam candle power indications result 





from a skillfully handled electrical circuit 
problem. The level is used to secure horizontal 
test alignment. The lower dial for vertical aim 
indications Note fingers operate control 
knob without loosening the grip on the handle. 


and high output per unit of surface area. The design 
locates the photoelectric cell in a fixed position on the 
lens axis and at the operating focal point. Due to some 
spherical aberration produced by the lens the theoretical 
focal point could not be used, but a point chosen some- 
what closer to the lens eliminated errors due to spheri- 
cal rays. 

The heart of the assembly is the photocell since it is 
this light-sensitive little unit which picks up and indi- 
cates through a meter the point of maximum intensity 
of the beam pattern. In use a change of the angle or 
“tilt” of the headlamp causes a consequent change in 
the angle at which its rays strike the condensing lens 
of the tester. This in turn causes the condensed beam 
pattern on the photocell face to be moved correspond- 
ingly in the same direction. When the beam pattern 
is exactly on the center of the photocell opening the 
output current is a maximum. This maximum is used 
to indicate where the headlamp is aimed with respect 
to the car, and to simultaneously measure the light in- 
tensity in terms of thousands of apparent beam candle 
power. 


PERMANENT MEASURING ASSEMBLY 


HE PHOTOELECTRIC cell circuit consists of a 

sensitive microammeter with a variable resistance in 
shunt. The circuit, while simple, required much test- 
ing and experimentation before the proper units could 
be specified. The photocell, variable resistance, micro- 
ammeter, and area of exposed light-sensitive surface 
make up a balanced and unchangeable electrical combi- 
nation which possesses characteristics making it pos- 
sible to measure the three important items mentioned 
earlier. 

The beam pattern cast by the lens on the cell surface 
is roughly elliptical in shape depending on the design 
of the lamp being tested. The “hot spot” or bright 
zone 1s approximately 1 in. broad by 1% in. deep. To 
locate in a most accurate manner the average high in- 
tensity center of this pattern it was necessary to ex- 
periment with apertures of various shapes for exposing 
the sensitive photocell surface. Round openings and 





square ones; oblong, star, and diamond shapes were 
investigated. The best all round results were obtained 


by use of a narrow cross opening and this was adopted 
therefore as the standard. 

The essentials of the electrical and optical combina- 
tion are shown in their relative positions by the dia- ‘ 
grammatic sketch. The cross opening on the photocell a 
front is indicated by “A.” The cross “grid” pattern “Se 


ruling indicated at “B” is placed on the screen target 





in which the cross opening is cut and provides a visual 
check on the pattern which may be observed through 
the front of the housing. Such visual observation is 
necessary and helpful in quickly identifying a bulb 
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which is out of focus with respect to its reflector. 
Such a lamp will cast a very blurred pattern on the 
screen. The pattern of a lamp in proper focus is quite 
clear and definitely concentrated. Furthermore it 1s 
desirable to visually check the horizontal aim of some 
asymunetric lamps in order to be sure the pattern does 
not extend excessively far to the left. In such a case 
the lamp would glare in the eyes of oncoming drivers. 
The photocell “C” is selected for a specific output the 
tolerances of which are closely held. The resistance 
“R” is adjusted to correct for the small variations 
which exist in the selected cells. 


PRELIMINARY TESTS AIDED 


SCALE was designed for the microammeter after 
A extensive tests on all headlamps on current mod 
els of motor vehicles. These tests involved taking 
comparative intensity readings from each lamp with a 
photometer at 60 feet distance and with the tester in 
its operating position directly in front of the lamp. 
These intensity readings were taken throughout the 
range of 2000 to 50,000 candle power The meter 
scale was designed from the averages obtained from 
all the lamps. Happily, the true maximum apparent 
candle power as measured at 60 feet distance agreed 
in most cases with the designed scale well within 10 
per cent, while only three lamps varied slightly more 
than this amount. Accuracy of this order is consid- 
ered quite satisfactory for the service in which the in- 
strument is to be used. Where unusually exact results 
are required reference can be made to a chart of char- 
acteristic curves for the lamp in question so that ad- 
justed results are easily obtainable. 

An unusual feature in the electrical system under 
discussion lies in taking advantage of the natural out- 
put characteristics of the photocell to provide a desired 
logarithmic meter scale. The desired curve was ob- 
tained by proper selection of the photocell, resistance, 
and meter. In circuits incorporating photocells of this 
type any appreciable resistance has a pronounced effect 
upon the output characteristics of the cell. Hence the 
choice of a meter of 360 ohms resistance and a variable 


shunt resistance of 400 ohms functioned to produce 


the characteristics desired. The shape of the curve is 
determined closely by the formula: 
( ‘ela 
(I x 108) in which C is the maximum 
1000 


apparent beam candle power, | is the current in amps 

\s previously mentioned the maximum meter read- 
ing 1s always sought since by means of this the aim 
and output of the headlamp are determined. This 
maximum reading is easily obtained by rotating the 
test head bodily first in a horizontal plane and then 
in a vertical plane until the maximum pointer detlection 
is obtained. Mechanical means for this rotation. of the 
test head are designed in the support immediately be 
neath the head. This consists of a hinge and vertical 
screw for the vertical rotation, and a_ pivoted plate 
with a horizontal screw for the horizontal adjustment. 
A protractor scale is attached to the pivoted plate for 
indicating the horizontal aim in degrees left or right of 
straight ahead. An adjustable spirit level is hinged at 
point “P” and is levelled by means of the control knob 
“DPD” which turns a nut “F” threaded to an extension 
of the forward end of the level. <A translucent disc 
“FE” is attached to the nut “F” and rotates with it. 

The strong light within the test head housing illumi- 
nates the translucent dise thus making visible opaque 
numerals which are placed on its surface around the 
periphery. The numeral which appears opposite a 
pointer on the housing when the level bubble is cen- 
tered indicates the position of the high intensity center 
of the beam in inches 
above or below lamp cen- 
ter level at 25 ft. dis- 
tance. This is the stand- 
ard unit of measure. 


@ Arranged for stand test 

and adjustment. (A) 

Removed for hand testing. 

(B) The complete unit with 

spring balanced test head 
support. 
















































































































head 
lamp tester (A) 
Cross-shaped 
openings in (B) 
grid screen be- 
fore (C) photo 


cell. (R) is cali- 
brating resist- 
ance. Spirit level 


is hinged at (P) 
and levelled by 
control knob (D) 
which turns 
extension of for- 
ward end (F) 
with trar 


creen 


The horizontal aim is indicated on the protractor 
scale attached to the supporting plate referred to above. 
The horizontal reference direction is first determined 
by sighting down the hood hinge so as to line the test 


head up with the long axis of the car. The protractor 
pointer is movable against friction and is then set on 
zero with the fingers. The test head being lined up 


with the car it is then moved to the lamp to be tested 
and since the complete unit rides on track angles it 
moves parallel to its setting as aimed through the sights 
in the original set up. 

With the test head located directly in front of the 
lamp the tester is adjusted horizontally and vertically 
until the maximum output is indicated on the meter. 
The level is then levelled. This completes the testing 
operation and the aim, vertical and horizontal, 1s indi 
cated on the respective scales, while the meter pointer 
indicates simultaneously the maximum candle power 
output of the lamp. 


DESIGN AND CONSTRUCTION FEATURES 


A T LEAST a score of designs were considered for 
\ the supporting stand which carries the test head. 
This part of the tester required designing which would 
allow quick alignment of the test head with the longi 
tudinal axis of the car, and permit of easy and quick 
movement of the head from one lamp to another with- 
out disturbing its setting with the long axis of the 
vehicle. It was also important that the stand allow a 
range of movement from a few inches above the floor 
to approximately 5 ft. elevation in order to reach all 
headlamps and fog lamps. 

The design of the stand consists of two chrome plated 
steel tubes held upright in a cast iron base which rolls 
on a track. The tubes are capped by a styled casting 
in which is housed a_ coiled torsion-counterbalance 
spring. The test head is supported on a carrier casting 
which rides on the tubes by means of six ball bearings 
and this permits ease of adjustment. 

Customer appeal being important to the user of the 
tester the entire assembly was finished to harmonize 
with its stvling. The stand was given an attractive red 
color combination together with raised aluminum strip- 
ing on the castings. The test head itself being coated 
with black crackle gives the tone of an electrical instru- 
ment while contrasting nicely with the red and chrome 





stand. The streamlined handles carried by the test head 
are of polished aluminum and contrast with the black 
crackle case. 

Of particular importance is the mechanical construc 
tion of the test head itself. Almost any sort of housing 
would do as far as workability is concerned, but for 
customer results appearance means a great deal. Some- 
thing different and interesting had to be featured in 
the shape. The streamline contour was the answer. 


MORE CONVENIENT USAGE 


TO DOUBLE the usefulness of the test head it was 
| designed to be quickly removable from the stand. 
This was accomplished and the operator may carry it 
at his convenience to test the output as well as the 
vertical aim of lamps when holding it in his hands. 

In order to control the level and rotating dial from 
a finger operated knob on the side of the case some 
sort of right angle mechanical linkage had to be pro- 
vided. Pulleys, bevel gears, and other means were dis- 
carded for a flexible shaft which was made to operate 
the level smoothly and positively. The level operating 
nut is of a thread lead which exactly corresponds to 
the dial markings on the plexiglas disc. A number 14 
thread (double) having seven turns per inch was 
adopted as meeting the adjustment range required while 
presenting no manufacturing problem. 

The condensing lens is held in a machined recess by 
a ring stamping which is attached to the front of the 
housing by hidden screws. The housing itself is of 
thin cast aluminum and provides a maximum of strength 
and rigidity with a minimum of weight. The forward 
part of the test head consists of an open spun steel 
nose which fits and continues the contour of the alum- 
inum housing. Around the front opening a moulded 
rubber ring is fitted to provide a cushion when the test 
head is held directly against a lamp. 

The rear of the case houses the photocell, meter, 
and resistance assembly. The meter is set in a raised 
portion of the case so that it may be read while the 
operator is working on a lamp. An aluminum name 
plate cap, its shape blending with the case, is fitted on 
the rear end of the test head. The cap is held in place 
by a central screw which is sealed. Thus when once 
the instrument is calibrated it cannot be altered unless 
the seal is broken so as to remove the cap. 










acd 


ick 


ng 


for 


in 


111 
ie 
ro- 
lis- 
ate 
ing 

to 

14 


Vas 


le 





























ITCHENAID Model Kk is not the creation of any 

one man’s brain. As is probably the case with 

90 per cent of products in the electrically ener 
gized product manufacturing field, the development re- 
sulted from the collaboration of many minds. The 
spirit of co-operation between all who contributed to 
the work is no doubt largely responsible for the success 
of the final design—a success measured by enthusiastic 
consumer acceptance. 

The project was conducted under the leadership of 
David Meeker, Vice-President and Director of Re- 
search of Hobart Manufacturing Company, and the 
division of responsibilities was roughly as_ follows: 
Russell C. Geiger, representing electrical and mechani- 
cal development; David Meeker, representing Hobart 
policy; and Egmont Arens, representing the consumer 
point of view both as to eye-appeal and usability. As 
a matter of fact,in point of actual contributions to the 
design, these divisions were disregarded for Geiger and 
Meeker both contributed to the “looks” of the machine, 
and \rens offered ideas about engineering features that 
were incorporated into the ultimate design. 

Space does not permit listing all the others, both in 
side the company and outside, who gave valuable advice 
during development of the preliminary models. Not 
least among these was the late Herbert L. Johnston, 
for many years president of Hobart, who died shortly 
after the KitchenAid “K” went into production. J. M. 
Spencer, formerly Vice-President and now President 
of Hobart Manufacturing Company, was also a great 
inspiration to all who worked on this project. Paul 
Yount, advertising manager, and H. A. Nordquist, 
KitchenAid sales manager, were among many others 
whose creative ideas and friendly criticism were valu- 
able factors in the final development. Nor should the 
ideas contributed by KitchenAid salesmen, who are in 
contact with KitchenAid users all over the country, 
be omitted. . 


OR A great many years, KitchenAid Model G occu- 
pied the position of the Rolls-Royce of kitchen mix- 
ing machines. Retailing for $125, it was unchallenged 
tops in performance and durability. The proposal was 
to produce a companion machine in a lower price range 
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Kipling did not write that, but someone with his convictions 
oq that same spirit lay oenind the development of the 
/ \ | Re oI ae - eta tt 
Kitchen Aid. Vice President Meeker of Hobart told his stat 


Kitchen Aid must be easy to use 


without sacrificing the standards of performance and 
durability for which KitchenAid and its attachments 
had always been known. 

One of the rules regarding the new KitchenAid, 
as laid down by Mr. Meeker, was that no design fea 
ture would be allowed which in any way interfered 
with the ease of operation by the housewife and it 
must be “easy to clean.” This last point ruled out all 


design motifs with well marked lines, crevices or cor- 


ners where flour or dust might lodge. The surface 
must be flawlessly smooth. This was not such a bad 


pre-requisite for good design, when you stop to think 
about it and consider airplanes, for instance. 

Here, in brief, were our design objectives: (1) Mod- 
ern styling, (2) Durable finish, (3) Smooth, easy-to- 
clean surfaces, (4) Full planetary action of beater with 
stationary bowl, (53) Ample power on all speeds, (6) 
Integral or “built in” attachment hub, adaptable to 
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standard KitchenAid attachments, (7) Accessibility for 

repairs and adjustment, (8) Ease of operation, (9) 

Long life, (10) Simplicity of mechanical design, and 
_ I ° 


1 
} 


lowered production costs and (11) Lig! 


ent weight for 
easy handling. 

external appearance of KitchenAid Model IK was to 
soine extent pre determined by the design objectives. 
Its smooth, easy-to-wipe surfaces also give it a swift, 
clean look that would only suffer by any “applied de- 
sign” motifs. Simplicity of design was achieved by 
organizing as many separate elements as possible into 
a single unit. For instance, the satin chrome band 
around the motor housing serves the following func 
tions: (1) Name-plate; (2) Speed control indicator ; 
(3) Lock indicator; (4) Patent designation; (5) Mo 
tor designation and serial number: (6) Manufacturer’s 
unprint; (7) Design accent—satin chrome in contrast 
to white enamel puts sparkle and interest into design; 
(8S) As a trim band, covers joint ot uppel and lower 
parts of motor housing. The chrome-plated handle 
over the attachment hub and the ornamental ‘“‘fin” at 
the back give the whole design lightness and speed. 

The beautiful lines of the bowl, which may be com 
pared to the simplicity of a Greek vase, were pre-de- 
termined by the necessity of making a bowl which 
would be wide at the top for capacity, and narrow at 
the bottom for beating as little as one egg white. The 


gg wh 
contour was determined by the line made by the beater 
when the head of the motor is tilted back. This is an 
example of a beautiful line being obtained by engineer- 
Ing necessity, as is the case with airplanes. 

The major parts of the machine are zinc die castings. 
This material was selected to give strength and rigidity 
and, at the same time, relative lightness because of the 
thin wall sections possible. The smooth surface of 
zine castings was another important consideration. The 
bowl is made of heavy gauge drawn steel with a thick 
coating of tin, the steel being for strength and the tin 
coating offering a lasting, easy-to-clean finish, which 


resists, quite effectively, the hard usage to which a 


@ !mportant parts of the electrical-mechanical assembly. 

(A), as shown from left to right beginning with the top 
row; planetary action system, resistor, speed reduction gear 
assembly, governor and its speed control handle, switch, 
operating link and contact plate. (B) Governor, fan and 
motor sub assembly. Governor housing cut away to illus- 
trate. (C) Gear train speed reduction showing (1) worm 
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mixer bowl is put. The machine itself is finished in 
white, with a very durable, high-bake, synthetic ma 
terial of pleasing appearance. 


D' WERED with a universal type motor, mounted 

horizontally in the top housing of the machine, back 
of the gear case, this mixer has a specially selected ball- 
bearing in the front for handling the radial load as well 


as the thrust load from the worm drive. The rear 
motor bearing is a self-aligning, oil-less type. The 


motor has an efficient ventilating system, drawing the 
air in and expelling it at the back of the machine. The 
rating of the motor is 4 o hp., but it is capable of 
developing approximately 4%; hp. An extra powerful 
motor was selected because of the designer’s realiza- 
tion that a mixer, in order to give complete satisfaction 
to the housewife, must be capable of handling not only 
the light but also all the heavy tasks of food prepara- 
tion encountered in the home. 

The speed reduction between the motor and the beater 
shaft is in two steps. A worm, cut directly on the steel 
motor shaft, mating with a plastic worm gear, is the first 
step. The next and final reduction is through a pair of 


steel helical gears. All gears are of ample size and 
strength to assure long life. Plastic was used in the 


worm gear to give maximum quietness of operation and 
also long life. QCutetness of operation was also the fac- 
tor that influenced the selection of helical gears in the 
second reduction. A pair of steel bevel gears is em- 
ployed to drive the attachment hub from the main center 
vertical shaft of the machine. A slight speed reduction 
is also obtained in this pair of gears. 

The planetary beater action of the mixer is an im 
portant feature of the design, as this double motion 
of the beater with a stationary bowl gives definitely 
superior performance and much more thorough and 
rapid mixing of materials. With this arrangement, the 
beater is mounted on an eccentric (known as the plane- 
tary) which is in turn mounted on and revolves with 
the main vertical center shaft of the machine, this latter 


cut directly on steel! motor shaft and meshing with laminated 
plastic gear (2) pair of steel helical gears and (3) planetary 
action with small gear attached to beater which revolves 
with main vertical center shaft of machine and meshes with 
stationary internal gear, thus causing beater to revolve 
backward in its own axis at the same time that it is 
being carried in a circular, beat around the bowl. 





of the bowl. 


led beater by means of a small pinion gear mounted on 

CK the beater shaft, which meshes with a stationary inter- 

ull nal gear, causing the beater to revolve backward on 

ell its own axis at the same time that it is being carried governor. 

ear forward in a circular path around the bowl. 

‘he There are three definite speeds of both the beater 

the and attachment hub. Intermediate speeds can be ob- 

‘he tained, however, at the discretion of the operator. 

of These three definite speeds were established by experi 

ful 
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nly 

ra 

iter . Successive steps 

oa in the assembly 

: of Kitchen Aid. (A) 

rst Here are the base, 

al fast lead bowl clamp- 

md ing screw, hinge pin 

sles and motor housing 

base. (B) These as- 

une sembled, the gears 

ac- are ready for in- 

the sertion. SS Next 
come the motor hous- 

‘m 

ing hood sub-assem- 

te bly and rear cap, 

ion name plate band and 
ring. (D) Motor 

= hood housing slips 

easily over the base 

AON In this design each 

tely of the essential ex- 

and terior assembly or 

hae housing elements has 
become an integral 

- part of the appear- 

vith ance-design con 

tter cept 





upon to perform. 
full motor power on all speeds. 
~S 
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and, of course, full motor 
job properly. 


end of the motor shaft. 


along the motor shaft. 
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shaft being on center with the stationary bowl. ‘Thus, 
the beater is carried in a circular path around the center 


The vsecond motion is imparted to the 








ment to give the most satisfactory performance in han- 
dling the wide variety of work the machine is called 


The speed control is accomplished by means of an 
electrical governor, of original design, which assures 
This feature is quite 
important because full motor power on all speeds is 
absolutely necessary for satisfactory performance. 
heaviest work of mixing is generally done on low speed ; 
ower is required to do the 


The governor control in detail consists of a small 
centrifugally operated governor, mounted on the back 
As the speed of the motor 
varies, a bearing point in the governor moves axially 
This moving bearing point of 
the governor actuates electrical contact points, mounted 
on flat springs, separating the points as the motor speed 


speed is lowered 


are obtained by 


()n 


Electrical connections are such that 


supplied to the motor; 


sistance is in series with the 


mo 


varying the 


low 


speed, 


contact points with respect to 


the 


t 


tor. The various speed 
relative position of tl 
the bearing point of tl 


4 


when the contact points are together, full voltage 1s 


when they are separated, a re 


1 
} 


ie 


1e 


‘ontact points are set 


close in to the governor so that the points are opened 


ernor 
actual 


pt ints, 


The 


the speed down again. 


and closed on a relatively low speed of the motor shi 
For higher speeds, the contact points are set 


away from the governor so that a greater spee 


the load imposed on it, within certain limits. 


1 


is required to actuate the contact points. 


of the time, which maintains the desired speed. 


is increased and bringing them together as the motor 


(Continued 


on 


. OY) 


itt 
farther 
l of the 
h 


motor with a consequent greater movement of the gov- 





In 


operation, with a given position of the contact 
the motor runs at constant speed regardless of 
Any ten- 
dency to increase the speed, such as lightening the load, 
opens the contacts and introduces the resistance into 
the electrical circuit, which, of course, tends to bring 
Any tendency to decrease the 
speed, caused by a heavier load on the machine, auto- 
matically keeps the contacts closed a greater percentage 


The cycle of operation is so short that the speed of 
the machine is practically constant for any particular 
setting. Of course, if a load is imposed on the machine 
sufficiently heavy to cause the contacts to be closed all 
the time, then the motor has its full power, and the 
speed will decrease with any additional load in accord- 
ance with the normal speed-load characteristic of the 
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Flexib 
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ingly electrified to ofer the utmost in 
| | 

convenience. Conservatively styled to 


| | | 
avoid early out-moding. 


ENTAL units, designed to give 30 to 40 years of 
service, demand the best in finishes, materials, 
and workmanship. Due to changes in trends over 

a period of years, the design must be conservative, yet 
easily adaptable to the advantages of modern, progress 
ing science. Considering the normal working life of a 
dental unit, plus the fact that there are only 65,000 
dentists in this country, it can readily be seen that in 
so specialized a field it is vital to keep abreast of the 
times and yet maintain our standards for quality. 

The Weber “Majestic,” the master unit, is So eng! 
neered and designed as to offer a wide range in com 
binations of equipment to sult the requirements of the 
individual dentist. Merely by machining and assem 
bling the one versatile design of the unit body offers 
38 different unit combinations, giving a low inventory 
requirement 

The general design for the body of the unit has re 
ceived careful consideration as may be seen from its 
rradually tapering lines from top to bottom, and its 

| 


1 rounded corners. To keep the unit. in its sim 


We 

plicity, from being plain, a design, selected from a 
large group submitted, was placed on the face of the 
unit. Care was used to choose a design that is easy 
to finish without sharp corners, that would blend into 


the unit design, and that would not appear to be a 


separate item. 


Dental manufacturers have taken great strides in 
the last five years. Instead of the Christmas tree effect, 
heavily laden with innumerable instruments, the mod 
ern dental unit conceals these “implements of torture” 
in a dust-proof panel, readily accessible at all times. 
The patient is unaware of their existence until it be 
comes necessary that they be used on him. 

As the door of the panel is opened, the instruments 
are brought forward to operating position, about twelve 
inches nearer to the patient than has been previously 
possible with old style equipment. The opening and 
closing of the panel door automatically regulates the 
supply for the low voltage instruments. We have had 
to develop a hinge to accomplish this. It is a section 
of the are of a three inch circle, mounted to the unit 
so that the center point of its radius occurs just in front 
of the door’s lower edge. As the door opens, a female 


RE-DESIGNED 
FOR TODAY — 


part, fitted against the inside and outside of the mount- 
ed section, slides around the section, moving the door 
up and out. Because of its length, a clearance of 0.01 
inch is allowed on both the inside and outside of the 
segment for fitting the female part. With the increased 
tolerance, door parts and hinges can now be used on 
any unit and production delays are few. 

When the door is completely opened the inside sur- 
face becomes a working table, consisting of a plastic 
plate, that supports an instrument rack, which raises 
above the surface of the door. This prevents the in- 
struments from marring or scratching the door. 

The cold air syringe (Fig. 2 No. 2) is the first instru- 
ment in the rack. By removing the tip, this syringe 
may be attached to atomizers, two of which are fur 
nished with the 
unit, for vapor- 
izing mouth- 
washes. These 
are placed on top 
of the unit on 
either side of 


BY W. H. ALLEN 
ELECTRICAL ENGINEER 
WEBER DENTAL 
MANUFACTURING CO. 










s in 
fect, 
nod 
ure”’ 
mes 


be 


ents 
‘elve 
usly 
and 
the 
had 
tion 
unit 
ront 
male 


yuNnt- 
door 
0.01 
| the 
-ased 


d on 


Ssur- 
lastic 
aises 


e in- 


stru- 
ringe 
fur 

. the 
ipor- 
hth = 
‘hese 
n top 
t on 
of 


IEER 


CO. 





the thermal water heater. An electrical heating ele 
ment, embedded in a porcelain block, keeps these ato 
mizers warm. 

The second instrument in the rack is the thermo 
water syringe, one of the newer instruments available 
to the dentist. This does away with the unsanitary 
open glass of water, placed near a source of heat by 
vesteryear’s dentist. The new, modern thermo water 
syringe is now considered as standard equipment. Run 
ning over a weighted pulley which allows the syringe 
to be drawn more than three and one-half feet from 
the unit, a silk covered, flexible rubber hose carries the 
water to the syringe from the thermo water heater 
This 75-watt immersion heater, located at the top cen 
ter of the unit, maintains the temperature, holding it 
constantly within five deg. of body temperature, by 
means of a bimetallic thermostat. A control valve for 
hot and cold water is at the back of the heater. 

The next instrument in the rack is the mouth lamp, 
one of the most useful instruments to the dentist. A 
small 4-volt bulb, about '¢ 1n. diam., is covered by a 
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glass tube, acting as a shield to prevent contact with 
the hot bulb and to protect the patient against elec- 
trical shock. At the end of the glass tube is a glass 
lens which concentrates the light into a small beam. 
A second glass shield is also furnished with the lens 
in the side so that the beam of light can be thrown at 
right angles to the shield. A sliding switch in the 
handle controls the mouth lamp. Raising the switch 
turns the light on, and lowering the switch shuts it off. 
With the constant wear to which the lamp handle 
must be submitted, black plastic, with a buffed finish, 
keeps its appearance better than plated surfaces or 
other types of finishes. 

The mouth lamp voltage is regulated by means of 
a 9-point tap switch, located on the control board, 
which forms the back wall when the panel door is 
opened. This 9-point switch with ™% volt steps up to 
+’. volts, operates on the secondary side of an insulat 
ing transformer. Insulating transformers are used to 
prevent the possibility of shock to the patient. These 
transformers are all tested at 1200 volts to check 
against insulation failure. 

The last instrument in the rack is the warm air 
syringe. A 15-watt heating element, located in the 
syringe itself, is energized only when the operating 
lever is on. \ 1l-watt pre-heating element, continu 


@ Electrical ways, not only motored motions and lighted 

working areas but heated accessories and instruments 
dominate today’s dental products. In addition to the panel 
designations the numbers are a guide to (1) Projecting 
hinge (2) cold air syringe (3) thermo water syringe (4) 
plastic panel (5) instrument rack (6) mouth lamp (7) warm 
air syringe (8) low voltage door switch and (9) pilot light 
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ously running, prevents a cold blast of air from. the 
svringe with consequent annoyance when the operating 
lever is first applied. 

\ second 9-point switch also operates off the sec 
ondary winding of the transformer and gives con 
trolled voltage to the receptacle at the top ot the in 
strument panel. A separate switch handle, operated 
by pressing a button instead of sliding the switch, 1s 
also furnished, to be used for the cautery, and for the 
vitality tester. Since both of these imstruments are 
used only momentarily, the switch handle was designed 
to operate by increase of pressure of a button. 

The cautery, a small loop of platinum wire, 1% in. long, 
becomes white hot to cut and to remove tissue. The 
searing action of the cautery prevents bleeding and 
the high temperature kills all bacteria and germs. The 
voltage used by the cautery may vary up to 4% volts 
but 6 to 8 amp. of current are required, 

The pulp or vitality tester, used to determine whether 
or not a tooth is alive, consists of two small metal 
points about %4, 1m. apart embedded in the end of a 

glass tube. Ii a tooth is alive, a 
shock will be felt when voltage is 
applied to its surface. In some cases, 
as high as 80 volts are required to 
indicate life in a tooth, but only a 
few milliamperes are drawn from 
the circuit. The first vitality testers 
had a variable resistance across the 
110-volt line with a resistor of 
1000 to 5000 ohms in the line to prevent a heavy surge 
of current should a patient accidentally become ground- 
ed—a very unsafe system if the wires happened to be 
reversed. The usual way to overcome this difficulty is 
to install an insulating transformer to step the voltage 
down to the desired amount. We have gone a step 
further to insure that no more current than is needed 
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will be drawn from the transformer. With enameled 
resistance wire on the secondary winding of the vitality 
tester as an integral part of the transtormer, the re- 


sistance cannot be cut out without dropping the voltage 


also. Previously, if the external resistance shorted, a 


he heavy 


violent shock to the patient would result as t 
current flowed across the teeth. Instead of using only 
a step-down insulating transformer we also use an 
insulating transformer to step-up the current from 4% 
volts to 80 volts so that if an accidental grounding did 
occur in the vitality transformer or in its secondary, 
the voltage would be reduced, not raised. 

The control board has a single-pole switch, which 
automatically turns on when the pressure from the 
instrument rack is released as the panel door opens. 
This switch is in the primary circuit of the step-down 
transformer. Hence, the transformer for low voltage 
instruments is energized only when the door is open. 
The main line switch, a double-pole switch, at the bot- 
tom of the control board, operates independent of the 
door action. Thus, the engine and spotlight may be 
\ small pilot 


light, at the top of the panel, also operating from the 


used while the panel door is closed. 


main line switch, reminds the dentist that the switch 1s 
on even though the panel door may be closed. 

A small two-pole double-throw switch, located in the 
upper right corner of the board, controls the circuit 
to the switch handle receptacle for the cautery and 
the vitality tester. 

The spotlight, mounted at the back of the unit, was 
designed to obtain an even light pattern as well as a 
high light intensity of 200 foot candles, with good eff- 
ciency, at 22 in., which is the average operating dis- 
tance. By trial, a 60 to 75 watt bulb was found nec- 
essary to obtain the desired candle power with 110 
volt bulbs. The long filament in the average bulb 
caused a bright ring, the shape of the filament, on the 
light pattern. The wattage of the bulb presented the 
problem of ventilation to eliminate the heat. Only a 
very short life could be expected ifa projection type 
bulb was used. Tinally, a 6 volt, 15 candle power bulb 
was adopted when a low voltage filament was found 
to produce a good light pattern. Since this bulb gives 
about 500 foot candles, it is possible to frost the bulb, 
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9) thermostat. 








@ Detail view 
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umn with operat- 

ing panel and 
compartment 

@ closed. Note 
also the warm 

water control. 


improving the light pattern, and to use a daylight-blue 
lens for color correction, and at the same time obtain 
sufficient candle power. No ventilation is required to 
dissipate the heat from the 12 watts now used. By 
adopting a standard bulb, good light at reasonable cost 
is obtained. 

\ transformer in the enlarged upright standard pro- 
duces the six volts. Our chief problem in the design 
of this transformer was to fit it into the small tube. 
A conservative transformer, with the four corners of 
the coil and the four corners of the laminations just 
touching the side wall of the two-inch tube, was de- 
signed. Its output rates about 15 watts. 

Better characteristics are the result of a vertical 
motor redesigned from a horizontal motor. The arm- 
ature now stays centered in respect to field laminations 
while previously it tended to hunt the magnetic center 
of the field, causing the end thrust washers to bump. 
A vibration was carried into the unit from the post on 
which the old style motor was mounted. Now the 
center of rotation 1s to one side of the mounting post, 
dissipating the vibration. The highest quality of in- 
sulation is used throughout the motor. The slot in- 
sulation is varnished cambric and fish paper, while the 
enameled wire has a silk covering. The armature is 
treated and baked with glyptal varnish. These five 
different insulations have made slot failure an uncom- 
mon fault. A dynamic balancing machine, which de 
tects as little as %o9 of an ounce discrepancy, is used 
to test all armatures. The bearing surfaces are ground 
and polished and the bearings are lapped individually 
with armature shafts of case hardened steel to obtain 
a close running fit and to eliminate shaft and bearing 
noises. A soft iron wire bands the armature, which 
is ground flat to reduce wind resistance and noises 
caused by an uneven surface. 

Weight is an important factor in the handling, ma- 
chining, and finishing of the main body of the unit. 
Therefore cast aluminum was selected for its lightness. 
The cuspidor arm and parts are of brass, to prevent 
corrosion, while the housing for the thermo water 
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eater and atomiuzers, the bracket table and arms, an 


the sub-base is of cast iron. 


The one of six ditferent color finishes which the 
dentist may choose 1s optional. However, regardless 
of the color, he is assured of our high quality lacquet1 
finish. The part to be finished is first cleaned in a 
chemical degreaser using trichlorethylene. Its vapor, 


when heated, is heavier than air and condenses on the 
parts, cleaning them as it drips to the bottom of the 


tank tor reheating. A primer coat is sprayed on the 





ar 


parts and baked from one half to one ir. depe 

on the type of material; the holes and low spots art 
filled in with putty and rebaked; a second primer coat 
is sprayed and baked; each piece is sanded smoot 


after which two coats of lacquer in the desired colot 


are applied. The luster is brought out by rubbing and 

. . 1 e 1 1 1 1 ] 1] | 

polishing the surface which has been waxed. All metal 

: a > lat ] 1 +} o} hs 1 1 lett 

trim 1s chromium plated while the sub-base 1s porcelan 
6 oe ey aes cnaasllt 

enameled because of its long lasting qualities as well as 


‘ soll miadeiietacaivaiss “Q 
Ss excellent appearance. 
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motor. This action is quite important to the successful 
performance of the mixer, because it makes available 
the full power of the motor for handling heavy loads 
on any speed setting 

The mixing bowl has several interesting and im 
portant features. In the first place, its tapering shape 


was so designed to make possible the mixing or beating 


f very small quantities of material, such as a single egg 
white, equally as well as much larger quantities. The 
shape also is such that there is no interference between 
the beater and the bowl when the head of the machine 
is swung up to withdraw the beater, no matter in what 
position the beater happens to stop. The fact that the 
bowl is held stationary in a machine having planetary 
action, makes it possible to locate it accurately with 
respect to the revolving beater so that the clearance 
between beater and bowl can be held quite small, there- 
by eliminating the possibility of un-mixed materials at 
the bottom and around the sides of the bowl. This 
feature offers a distinct advantage over other designs 
of food mixers. 


SIMPLIFIED WORKING ASSEMBLY 


\A IX. ANS of holding the bowl in position on the base 
| of the machine offer an interesting point. In 
the center of the bowl base, there is a nut with a fast 
lead screw thread. This nut engages a screw similarly 
threaded, which is secured in the base of the machine 
(called the bowl clamp screw). In putting the bowl 
into position, It is put over the bowl clamp screw and 
turned to the right, less than half a turn being required 
to clamp it securely to the base of the machine because 
of the fast lead screw threads. The bowl is removed 
in an equally easy manner. In order to prevent the 
screw threads from becoming “crossed” during the 
operation of putting on the bowl, the bowl clamp screw 
in the machine base is allowed % in. free movement 
up and down, but restrained from turning by means 
of a cross pin operating in a slot. With the bowl off, 
the clamp screw drops down so that the starting thread 
is just slightly above the base of the machine to which 
the bowl clamps. Thus, when the bowl is first put 
over the clamp screw, it is impossible to get it out of 


N’ NUMBER 


square enough to “cross” the thread: and at the same 


time, there are enough threads engaging to lit th 
clamp screw up when the bowl is twisted No strain 
is put on the screw threads until the clamp screw has 


raised to its upper limit, and then there 1s a sutheien 


] 


number of threads engaged to stand the strain O 

ing the bowl in position. This detail of constructs 

is quite important to the success of the bowl clamping 
1 ‘ant 1 ] 


method, which, in itself, 1s quite simple and easil 
manipulated. 

The integral, or built-in attachment hub for driving 
the various attachments, is another feature havin 
definite advantage. The attachments can be atta 


directly to the machine without the necessity of using 
up time is thereby 


| 


an extra driving gadget. Setting 


saved, and the inconvenience of handling and _ storing 
away an extra unit is eliminated. The speeds of the 
attachment hub are worked out to give efficient opera 


tion of the various attachments; and, at the same time, 


there is sufficient power available to handle the heaviest CIGER 
loads. 

AWARD 

ACCESSIBILITY FULLY GAINED eat 


Ri SIDES those features mentioned above that contrib 

ute to the efficient performance and “ease of opera 
tion” of the mixer, there were a number of other im 
portant considerations from the designer’s viewpoint. 
The machine had to be accessible so that it could be 
easily serviced when necessary. The design is such 
that all parts that are likely to require attention any 
time after the machine is put into service, can be reached 
by removing the back and cover, which is easily done 
by taking out one screw. Even if it is necessary ever 
to open up the gear case, this can be easily done by 
removing several screws on the under side of the top 
housing and lifting the whole motor assembly off as a 
single construction unit. 

This operation can be done without damaging the fin 
ish of the machine, as the joint between the two parts of 
the upper housing is concealed by the trim band that 
extends entirely around the head of the machine and 
combines style and functional values. 

The design is also worked out with the thought 
in mind of keeping the machining, assembling and 
testing costs as low as possible. The various parts 
are all simple in design and easily machined. The as- 
sembly is such that it can be divided up into a number 
of sub-assemblies, each of which can be tested and in- 
spected independently and even replaced individually 
should that prove ultimately desirable. 

















Here the design-enginezring problem 
was clearly defined, the variety of re- 
sources in materials, application and 
effectiveness easily evaluated and the 





outcome uncertain only insofar as the 

judgment that might be exercised and the 

weight that might be given to specific 

factors. A logical, reasoned engineering 
product design 





TREET and highway lighting systems must be 
designed to provide genuine visibility conditions 
There is no longer doubt 
as to whether street and highway lighting is important ; 


for night motorists. 


the question is what kind of lighting equipment will 
adequately light our streets and highways. Here it 
is not so much the brightness of the light source that 
is important, but rather the brightness of the road 
surface against which objects on the roadway may 
clearly be seen in silhouette. 

To provide maximum road surface brightness for 
the automobile driver a new sodium highway luminaire 
has been developed. In designing this, the following 
problems presented themselves in turn for solution, 

What type of light source should be used and 
in what position should it be mounted? The 
distinctive yellow color of sodium vapor lamps_ pro 
vides ideal visibility conditions for the driver. Being 
monochromatic, that 1s, of a single wave length, the 
driver's eye can easily adjust itself to the light, while 
image distortion is greatly minimized. In addition, 
the efficiency of the sodium vapor lamps is high, being 
in the order of 45 lumens per watt. In order to con- 
serve heat, so that sufficient sodium may be maintained 
In Vaporous conditions, thus assuring maximum light 
output, the lamp is enclosed in a vacuum flask. The 


‘ large light source area, the enclosing bulb and_ the 


a sr 


vacuum flask bring the overall dimensions of the com 
bination to approximately 4 in. diameter by 14 in. long. 


70 

































FROM DEFINTION TO ACCOM. | PL 


The location and position of the lamp with relation 
to the luminaire was given a great deal of considera- 
tion and_ study. 
indicated that the vertical burning lamp provides more 
efficient light control and offers less area for accumula- 
tion of dust or dirt than a horizontally burning lamp. 


Tests and experiments conclusively 


This also applies to the vertically mounted as compared 
with horizontally mounted reflectors. In addition, a 
vertically mounted lamp can be more readily removed 
and installed. 

The most efficient commercial sodium lamp avail- 
able and adopted for the sodium highway luminaire 1s 
rated 10,000 lumens, operating at approximately 180 
watts. It is designed for use on 6.6-amp. circuits with 
and without transformer. For maximum efficiency the 
lamp has to be mounted vertically, base up. This is 
another reason for adopting the vertical lamp position 
when designing the luminaire. 

The lamp utilizes a four-prong lamp base and _ has 
two internal circuits. One circuit is the heater or 
cathode, while the other is an are discharge or anode 
circuit. The heater coil furnishes a source for the 
emission of the electrodes necessary to establish the 
are discharge which occurs between it and the anode. 
With ordinary outdoor or room temperatures sodium 
is not vaporized sufficiently to make a_ self-starting 
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@ Re-designed sodiun 

highway luminaire 
(A) street side (B) curb- 
ide and (C) end view 
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lamp. Therefore, a small amount of neon gas 1s in 
cluded in the lamp bulb. This gives a characteristic 
red glow when the current is first turned on. Gradu- 
ally, as the sodium vaporizes, the light becomes more 
and more yellow. To increase the area of the arc 
stream and to correspondingly increase the lumen out 
put, three metal discs, mounted at right angles to 
the axis of the lamp and known as arc deflectors, are 
incorporated in the lamp. 


The heat retaining vacuum flask is a double walled | 


evacuated container which is placed over the sodium 
lamp. Sodium operates best at high temperatures and 
the flask prevents the cooling of the lamp. Being 
manufactured of hard glass the flask stands the changes 
in temperature and weather conditions without breaking. 
This has been utilized in the highway luminaire design. 

How should the reflector system be designed 
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|e 
iN @ This is the lamp 


upon which the 
design was deter- 
mined to logically de- 
= ag pend. Its housing (A) 
developed the indi- 
St cated dimensions. The 
reflectors systems dis- 
tribute the light as at 
(B) and (C). 
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for increased road surface brightness? he « 
velopment of the Alzak process as applied to aluminum 


furnished the basis for the design of the sodium high 
way luminaire reflectors. The reflection factor of spec 
ular aluminum finished by this process 1s approximately 


h the ease of fabricating 


85 per cent. This, together wit 
it into various shapes and forms, and its durability, 
are responsible to a great extent for the progress made 
to date in the design of reflector type luminaires, the 
sodium highway luminaire being an example. 

The luminaire utilizes two top, one street side and 
one curb side reflectors. They are all made of 0.051 
inch aluminum sheet and are processed for efficiency 
and durability. The upper reflectors located one on 
each side of the lamp, are curved in shape and redirect 
light downward and away from the unit along the 
roadway. Thus, practically no light is lost above the 
horizontal. The outer ends of the reflectors are curved 
down sharply to increase the illumination directly be- 
low the luminaire. 

The curb side reflector is so shaped that it redirects 
the light from the curb side of the luminaire up and 
down the roadway. This reflector allows practically 
no light to be wasted beyond the edge of the pavement 
on the curb side of the luminaire. The street side re- 
flector redirects the light from the road side of the 


luminaire up and down the highway. The angle of 
cutoff of this reflector is such that a portion of the 
light is directed across the roadway. The reflectors 


are held to the body of the luminaire by means of 
sturdy cadmium plated bolts, facilitating the removal 
of the reflectors whenever necessary. 

What type of frame should be provided for 
the complete luminaire? The frame of the lumin- 
aire consists of a cast canopy with the various ac- 
cessories described later, “butterfly” shaped cast alum- 
inum body with a hinged door and cast aluminum legs 
or reflector supports. A flange is provided between 
the body of the luminaire and the canopy to afford a 
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weatherproof joint and protect the electrical 


parts from the elements. The cast iron construction of 


he canopy provides reliable threads for attaching the 


Varlous 


luminaire to the bracket or mast arm, while the alum 
inum body reduces the weight of the unit and assures 
ease of installation and maintenance. 


The reflector supports are four curved, ornamental 


cast aluminum legs. They are attached to the body 


of the luminaire by means of screws, two per leg, and 


rrovide rigid mounting for the reflectors. The door 
is made of cast aluminum and is hinged to the curb 


side of the luminaire by means of concealed hinges. 


The door permits easy access to the interior of the 


body and the various accessories. 
What auxiliary equipment would be necessary? 
The auxiliary 


equipment consists of a lamp socket 


1 
+} 
ul 


capacitor, and film cutout. 
molded 


flask he Ider 


: ; 
he socket basically consists of a tour-prong 


1lermostat, 


J 
- 


plastic base, aluminum shell, and spring 
1] en) oe hy n > HE “atch 1 the alaimy 111 shell 
phosphor bronze spring catch on the aluminum ( 

engages in a pin on the lamp base to hold the lamp 
securely in 


position. The arrangement provides a 


simple construction and facilitates normal relamping 
and servicing procedures. 


The flask holder 


It consists of a nickel plated phosphor bronze band, 


located directly below the socket. 


padded with asbestos and is supported on two steel 
legs, which are attached to the — of the canopy. 
This band clamps tightly around the lamp flask and is 
tensioned 


a tempered steel spring acti arrange 


ment which may be opened and closed by simple finget 


pressure. 


FULL TEMPERATURE CONTROL 
HERMOSTATS are used to delay the establishment 
of the metallic are until the cathodes of the sodium 
lamp have reached the proper temperature. The ther 
mostat contacts are normally closed, bridging the gap 


between the cathodes and anodes, but are automatically 


opened from one to two minutes after the lamp circuit 
is energized. The opening of the thermostat contacts 
permits the establishment of an are and in approxi- 
mately 15 minutes the sodium lamp attains full bril 
liancy. 

The capacitor, rated 0.5 mfd. also mounted inside 
of the 
is used to eliminate any possible 

The film cutout (rated 1 or 2 Kva.) is connected 


across the line in parallel with the 


canopy, is connected across the are circuit and 


radio interference. 


capacitor and is 
used to prevent outages on a series circuit in case 
of lamp failure. The film cutout is accurately cali 


brated to puncture immediately upon the electrical or 
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mechanical failure of the lamp. The film cutout is in 
serted between phosphor bronze prongs in a film holder, 
which in its turn is inserted into a porcelain receptacle. 

How would the luminaire operate? ‘The con- 
nections of the various auxiliary parts inside of the 
luminaire are shown on the accompanying wiring dia- 
grams below. The sequence of operations is as fol- 
lows: The line leads of the luminaire are attached di- 
rectly to the line in case of a series circuit and through 
a suitable transformer in the case of a multiple circuit. 
The lamp cathodes are gradually heated and after ap- 
proximately 1 or 2 minutes the thermostat “clicks” 
removing the short circuit from the lamp. The metallic 
arc is established. It is red in color at start, but 
gradually becomes yellow and in approximately 15 
minutes the lamp attains full brilliancy. About one 
or two minutes after the circuit is discontinued the 
thermostat “clicks” again, closing the contacts, throw 
ing a short circuit across the lamp gap and then the 
luminaire is ready for operation again. 

[-xtraordinary care was taken in the selection of the 
materials used in the construction of the highway lu- 
minaire. Primary materials used in the construction 
of the luminaire and accessories include high grade 
cast iron, strap steel, cast aluminum, phosphor bronze, 


Pro- 


processed aluminum, steel and brass screws, etc. 


SLOT IN SOCKET SHELL WHEN LOOKING 
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tective finishes are applied to all the metal parts in 


the form of cadmium and _ nickel plating, while the 
outside parts are painted an attractive gray finish fo 


durability and appearance. 

What type of insulator should be used for 
high voltage circuits? While the high voltage in 
sulator can readily be used with various types of lu 


minaires, it has been designed to match the sodium 


highway luminaire and can be considered as a part 
of it. The insulator is installed between the sodium 


highway luminaire and the mast arm or bracket when 
the luminaire is operated directly on a series circuit 
without a transformer and provides adequate insula 
tion between the luminaire and ground. 

The insulator consists of a bell shaped cast iron hous 


ing and a wet process porcelain housing. The top of 
the housing is tapped for attaching to a pipe and is 
housing in 


] 


provided with a set screw for locking the 
position and prevent it from turning. The porcelain is 


| ~ 
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partially surrounded by the housing and is supported 
on two bronze plates bolted to the housing. A brass 
pipe, with a flange at the inner end is supported from 
the porcelain and cemented into position. The most 
important feature of the insulator design is that in 
the event of porcelain breakage the flange on the brass 
pipe is supported by the cast iron housing. Thus, the 
luminaire under even the worst conditions cannot fall 
to the ground. The insulator is designed to withstand 
a flash-over voltage of 25,000 volts and can be ade 
quately used on up to 12,000-volt circuits. 

How could the complete unit be styled to pro- 
duce a pleasing effect to the eye? The original 
design of the highway luminaire was primarily utili- 
tarian. All attention was given to the light distribu- 
tion and economy of manufacture. In the final design, 
completed less than a year ago, the appearance of the 
luminaire was strongly considered with the result that 
it incorporates not only improved electrical and light 
distribution characteristics but emphasizes attractive ap- 
pearance as well. 

It appeared most sensible to guide the design in con- 
formity with present day standards of flowing lines, 
and in this manner to provide an attractive luminaire 
which would add to the appearance of the surround- 
ings in which the equipment would be installed. A 
streamline or tear-drop effect was adopted as most 


likely to match the standards, approaches to bridges, 
and modern construction along a highway. The strean 


lined design was also influenced | 


y the tact tnat it 1s 


predominant in the transportation industry today, as 
evidenced by streamlined trains, airplanes and modern 


motor cars. 
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|S LUX curves illustrate how the light from a sn 
' gle sodium highway luminaire is distributed alon 
the roadway, when the unit with a 10,000 lumen lamp 
is mounted 30 feet above the pavement. It should be 
noted, however, that the distribution of pavement illu 
mination bears little relation to the pavement bright 
ness since the average brightness of any surface is the 
product of illumination in footcandles by the reflection 
factor of the surface. The reflection factor, and hence 


the brightness, of any surface containing an element of 
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specularity is affected by the angle of incidence of the 
light and the angle from which it is viewed. This ele- 
ment created a distinct design problem which was suc- 
cessfully solved in the final development. 

Uniform surface brightness and absence of discomfort 
glare depend not only upon the luminaire design but 
also upon the spacing-mounting height ratio of the 
luminaires. The spacing is a function of the mount- 
ing height, in that a higher mounting permits cor- 
respondingly wider spacing with equally effective light 
distribution. It is obvious, however, that by increas- 
ing the distance between luminaires the light intensity 
on the road surface decreases and that, to maintain a 
fairly uniform light distribution on the roadway, the 
spacing of the luminaires should be such that the light 
rays of the adjacent luminaires overlap. The sodium , 
highway luminaire is designed for a spacing-mounting 
height ratio of 8 to 1 (approximately 22 luminaires 
per mile). The maintaining of this ratio of spacing 
to mounting height is recommended for most effective 
use in various classifications of highway and _ street 
lighting service. 





Of notable co-operative assistance in this design de- 
velopment were: Messrs. M. F. White, Engineering 
Manager, H. J. Chase, Equipment Manager and C. F. | 
Haas, Artist in the Westinghouse Lighting Equipment 
Division. 
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UTOMATIC, 


many and varied automatic machines built with 


unit-type drill heads, and the 


them as a nucleus, offer a design accomplish- 
ment which is the outgrowth of several simultaneous 
conditions: first, the need of such a mechanism in high 
production industries; and, second, the parallel ability 
of a comparatively new industry, the electrical, to pro 
vide the reliability required of the allied products that 
have proven to be necessary. 

It is not more than fifteen years ago that all drilling, 
tapping, reaming, and other similar operations were 
handled by drill presses of various types ; but the con 
tinued growth of industries such as the automotive. 
refrigerator, and radio began to demand a faster and 
more uniform method of performing these operations, 
and the unit-tvpe drilling head was the answer. This 
Is essentially a self-contained and extremely compact 
drilling machine having its own motor, oiling system. 
controls, and automatic machining cycle, which can be 
mounted on any rigid surface at any angle and in any 
position so as to perform a definite machining opera 
tion, or set of operations. The part to be machined 
is usually held by some suitable jig or fixture, and 
when it is desired to perform a multiplicity of opera 
tions on a part before removing it from the machine, 
a number « 


f unit-type heads, sometimes as many as 
twelve, are mounted in various positions about the fix 









*See “How Good Design Improved Our Machine Tools,” 


ELECTRICAL MANUFACTURING, October, 1935. 


BY G. E. TCIMPIDIS 


CHIEF ENGINEER 
BRADFORD MACHINE TOOL CO. 


ENERAL sectional assembly of a relatively 
large power unit. This is made to receive 
any standard Nema frame motor up to 7% hp. 
Over head or endwise mountings are suitable 


Self-contained power and control units for motor- 
ization of highly-specialized machine tools is not a 
new idea.* But their flexibility and efficiency of 
operation remain outstanding accomplishments 
Several methods of developing the unit-type power 
heads have been tollowed. Here is a recent and 


in many respects extraordinarily eHective one 


ture. A further advantage of the unit-type machine 
is that when the work-piece is changed in design, or 
obsoleted, the units on the machine can be shifted to 
new positions, a new fixture made, and at a fraction 
of the cost of a new machine, the old machine can be 
converted to another set of operations on a different 
part with minimum difficulty. 

The inherent possibilities in utilization of these heads 
have led to many ingenious and much more complicated 
setups than the one just described, and the units them- 
selves have been made in many different types con- 
forming to the specific design ideas of each particular 
builder of the equipment. Since the underlying prin- 
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ciples of construction back of them all are very much 
the same, a description of the units manufactured by 
The Bradford Machine Tool Company, and the prob 
lems involved in the construction of some of our ma 
chines, will give a good insight into this specialized 
branch of the machine tool industry. 

\ general sectional assembly of one of the larger 
units 1s shown in an accompanying illustration. This 
unit is made to receive any make of standard Nema 
frame motor up to 7% horsepower. It operates on a 
definite machining cycle consisting of rapid approach 
to work, feed, or series of feeds, dwells, or reliefs when 
necessary, and finally, rapid withdrawal from the work 
to the starting position where it automatically stops 
and remains idle until again started for another ma 
chining cycle. This machining cycle is predetermined 
by the feed cam which actuates the spindle and quill 
hack and forth and thereby controls the stroke, and 
the gearing which governs the rate of rotation of the 
cam and hence the rate of feed of the tool. 


Su Tuachine ool 


rom a mechanical standpoint, the design of such 
units as these differs to some extent from general ma- 
chine tool design for two reasons: 1. 
extremely reliable, must be able to stand continuous 
24-hour operation, and must be so constructed that 
careless handling will not damage them, and, 2, this, 
despite the fact that they must be unusually compact 
so as to take up as little space as possible in the final 
machine assembly various ways of accomplishing these 
objectives are possible. 


HIS five unit Bradford drilling and tapping machine 
is automatically controlled by electrical devices, 
cabinet mounted as at “A’’. The work of the operator 
is limited to loading the blocks in the roller type 
fixture, removing them when finished. A pilot light at 
the push button station notifies him when the machin- 
ing cycle has been completed. 


They must be’ 


These contradictory conditions are dictated by the 
fact that a break down of a unit on, say, a 6-unit ma 
chine in an automobile production line will not only 
tie up one machine, but usually the whole line of ma- 
chines which are dependent on the flow of parts from 
one machine to the next; and the nature of the opera 
tions often demands that the units be spaced very 
closely if the job is to be handled at all. Supplemen 
tary to this is that floor space in most production plants 
is expensive and at a premium, so that compactness 
of a proposed machine is very often a sales asset. 


TECHNICAL PROGRESS LED TO DESIGN 


|T IS of course obvious that basically the self-con 
' tained drilling unit is primarily dependent on the 
products of the electrical industry. Fifty years ago, 
even had industry demanded these units, it would have 
been impossible to provide them, for the necessary mo 


tors or electrical controls had not yet been developed. 


Ld 


and naturally, belt-drive units would hardly be consid- 
ered “self-contained.” The reliability of electrical prod- 
ucts today has contributed the largest portion of the 
success of these units. 

sall bearing motors are used exclusively in our units. 
The type of unit previously mentioned can be furnished 
in two forms of motor mountings, namely, the over- 
head mounting, and the endwise mounting. The over 
head mounting uses a standard Nema foot mounted 
motor, and the endwise mounting uses a Nema flange 
mounted motor. For general installations the overhead 
mounting is usually used since it is readily adaptable 
to any standard make of foot-mounted motor, but the 
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endwise type is offered optionally because of conditions 
which often require the installation of units through 
openings, under overhanging brackets, or on vertical 
columns, where the space over the unit is limited, o1 
the appearance of the over-head type (in vertical 
mountings) would not be satisfactory. 

Our smaller units use a built in (shaftless) % or 34 
} 


horsepower motor. In this case we purchase from the 


motor manufacturer only the rotor and stator and pro 
} 


vide the other components such as the housing, bear 


ings, and shafts. This motor is fully enclosed and 1s 
cooled by the conduction through the rather heavy cast 
iron housing and by radiation from the fins on the out- 
side diameter. A foot-mounted overhead motor is not 
furnished in this size unit because the motor and mount- 
ing would be disproportionately large in comparison 
with the unit itself, which, because it is used for opera- 
tions on small parts, must be small enough to fit into 
very compact assemblies. 

Since each unit has its own individual automatic 
machining cycle which may be entirely different from 
that of any other unit, it follows that, when several of 
them are assembled on a base to form a single purpose 
automatic machine, the synchronization and timing of 
the various machining cycles embodied in the machine, 
is one of the important problems that must be satis 
factorily solved. In the early days this was accom- 
plished by the use of compressed air. Each unit on a 
machine would be equipped with an air cylinder which 
actuated its feed clutch, and all of these cylinders were 
connected to a hand valve at the operator’s position. 
\fter the operator loaded a work-piece into the ma 
chine fixture, he would press the hand valve, thus 
causing air to flow to each of the starting cylinders and 
thereby engaging the clutches of all of the units and 
starting them more or less simultaneously. The clutch 
mechanism would be held in engagement by a latch 
mechanism, and each unit, upon completing its work 
cycle, would, by means of a trip dog, release the latch 
mechanism and allow the clutch to throw out and stop 
the unit. After all units would stop in this manner, 
the operator would remove the finished work from the 
machine, put in a new piece, again press the hand valve, 
and so on. 

This system had the advantage of relative simplicity, 
and is in fact still used on some less complicated and 
inexpensive machines. Of course, wear and leaks often 
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developed in these systems causing excessive loss 01 
compressed air to which many users objected as it 
costs money to compress the atmosphere. As machines 
grew more complicated and more fully automatic, and 
the need for higher speed and much faster timing be 
came urgent, air control mechanisms were unable to 
meet the demand satisfactorily. Very elaborate air sys- 
tems have been used, but their multiplicity of interde- 
pendent parts have often proved unreliable, and in 
some cases the lag occasioned by the time required for 
the air to travel from one end to the other of some 
of these systems has created difficult problems. 


THE ALL-ELECTRIC WAY 


4 ME years ago, therefore, we began to consider the 
Y possibility of electrically controlling all movements 
of our more complicated machines, and so doing away 
entirely with valves, pistons, cylinders, and other de 
vices, both pneumatic or mechanical. It was becoming 
apparent that the manufacturers of starters, switches, 
relays and other electrical products had developed their 
products to the point where they were reasonably re 
lable, certainly as much so as any other control system, 
so that we no longer need to be confronted with the 
spectre of machines out of commission because of 
faulty electrical apparatus. 

We were faced with the fact, however, that we had 
a line of automatic units that had been designed with 
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the extreme flexibil- 
ity of power unit 
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the thought in mind of using either mechanical 01 
pneumatic control, and that we could not overnight re 
design this line for fully built-in electrical control for 
several good reasons, among them being: 1. The time 
involved in changing over to all new designs; 2. The 
expense of scrapping all of the existing line and re 
placing it with a new line; 3. The fact that there would 
still be many installations when, because of expense, 
simplicity, or the customers’ wishes, we would be re- 
quired to furnish mechanical or pneumatic control. 

However, the problem was worked out through the 
use of a solenoid which is interchangeable with the air 
cylinder and gives the same movement. 

In the mounting of the limit switches and trips for 
controlling the cam cycle, these have been protected 
e against oil or dirt and yet are readily accessible. The 
S switches are tripped at the correct predetermined time 
\ by dogs on the feed cam, as shown in an accompanying 
illustration of the layout. 





Smaller power units are supplied with % or 
34 hp. motors of the shaftless, built-in type. 





The actual synchronization of all the units on a ma 
chine to one another and to other movements such as 
that of an indexing table or device, is controlled auto- 
matically by special control panels built into the ma- 
chine. In the panel illustrated there is incorporated 
one main disconnect switch operated by the handle in 
the cover so that the cover cannot be removed from 
the panel unless the disconnect switch is in the “off” 
position, thus completely cutting off the power from 
the machine. The power supplied to the machine in 
most shops is usually 220, 440, or 550 volts therefore 
a small control transformer, which can be seen mounted 
at the lower left of the panel, is used to supply the 
control circuit with 110 volt current as a safety for 
the operator in case any of the push button stations 
should become shorted when he presses the buttons. 
tach of the unit motors is controlled by a solenoid type 
starter which provides overload as well as no voltage 
protection, and which can be reset from the outside, 
through the control cover by pressing the buttons shown 
projecting therefrom. The starters used are very small, 
compact and rugged, and are mounted in a steel base 
which is completely insulated thus eliminating the ne- 
cessity of mounting the equipment on insulation. 
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The front view of this same machine shows the 
start-stop push button station with pilot light mounted 
so as to be in easy reach of the operator’s hand. During 
normal running of the machine, these buttons are the 
only controls which the operator is required to handle 

The operation of the machine is such that the opera 
tor places a part to be machined in the holding fixture, 
and then presses the “Start” button, which energizes 
the control relay CR-1, which in turn energizes the 
motor starters through the CR-1 contacts. This relay 
remains energized only momentarily while the operator 
is pressing the “Start” button. The starters maintain 
their control circuits through their respective normally 
open auxiliary contacts. Closing of the starters imme- 
diately starts the motors and at the same time energizes 
the solenoids on the units, which are connected in 
parallel with the motors, thereby engaging the feed 
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clutches and causing the various units to go through 
their respective cycles. The clutches remain engaged 
until the limit switches de-energize the starters which 
in turn shut off the motors and the solenoids, thus al- 
lowing the clutches to drop out and mechanically dis 

connecting the units. This feature eliminates the ne- 
cessity of providing some type of mechanical brake, by 
allowing the motors to coast to a stop without affecting 
the desired stopping position of tools upon completion 
of the machining cycle. Each starter as well as the 
control relay is provided with an extra normally open 
auxiliary contact all of which are connected in parallel 
and these in turn in series with the pilot light. Thus, 
when the pilot light goes out, the operator is notified 
that the last unit has completed its cycle and the ma- 
chine is ready to be reloaded. The “Stop” button is 
not normally used, being for emergency purposes only, 
and is connected in the circuit in such a manner that 
when the operator presses it, the entire machine is 
automatically shut down regardless of the positions of 
the various units. 

The work of the operator under normal running con- 
ditions, consists therefore only of placing the work in 
the machine, pressing the “Start” button, and removing 
the work when the machine stops, all other functions 
being completely pre-determined and automatic, and 
entirely independent of the operator’s skill or speed. 

The electrical equipment and wiring of a machine, 
such as that shown with the swinging relay and central 
panel cover, is often quite complicated from the view- 
point of the manufacturer, but not from the customer’s 
since it is seldom that it gives any trouble. That illus- 
trated has a fully automatic cycle including an indexing 
turret operated by a motor with a “plugging” switch 
to give correct indexing, and electrical interlocks to 
prevent indexing unless the turret is clear of interfer- 
ence. The selector switches at the right hand end of 
the machine are not used during the normal running 
of the machine, but are for the convenience of the 
operator in setting up his tools, to permit him to control 
each unit independently when he so desires. A machine 
of this type has been in use in one plant for nearly two 
years without a breakdown, where it has been running 
from 16 to 24 hours daily at the rate of 360 complete 
cycles per hour. This is a rather eloquent proof of the 
reliability of an electrical set-up which to the uninitiated 
might look like a large assortment of trouble. 
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Just what lies ahead is ever obsc 


ure Out 
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almost infinitely provocative 


What will the familiar products of today ak like when the trends and 


tecnnical 


| \ 
asked Mr Federico, whose record o 


| 
work lent 


nature of things just five years of. 


HERE are few design fields which have shown 
resourcefulness and advancement comparable to 
that of electrically energized products. One ot 
t! 
of its products, this manufacturing group has found the 


ie first to adopt industrial design as an integral part 


combination of sound engineering and design leads to 
increased sales in most cases. Electrical appliances, 
having established most of their basic forms some years 
shed the 


tion to a great extent and emerge in sleek exteriors, 


ago, are now, happily, able cloak of tradi 
making them more salable. Oil burners and air-con 
ditioning equipment have developed fine forms, due to 
a certain extent to their not coming into prominence 
until after industrial design had become established. 
This has led to the simple forms that they have de 
veloped. Home laundry products have made it pos- 
sible for the housewife to save endless hours of toil, 
besides aiding materially in the appearance of the laun 
Irv, as well. 

There have been a few lines which, through consery 
atism and more complex problems, have been a little 
slower in accepting this new trend of design. Two 
of these lines are the radio, and office appliance ma 
chines. Radio cabinet design has been held back due 
to its clinging to traditional furniture design and in 


accomplishments of the years ahead have altered things? So we 
f practical yet thoroughly daring design 
encouragement to the request, to hazard a few guesses upon the 


Here they are. 


an effort to tie it in with other pieces of furniture in 
the home. However, the small cabinet models, using 
new materials such as plastics, have been able to dis 
card this conservatism, and have shown considerable 
improvement of late. 

Office equipment, while a little slow in accepting this 
new idea of consumer styling, has begun to show ac 
tivity in this line of thought lately, and can be looked 
upon to continue. Their problem has been different, 
in that most office machines are complicated both in 
the functions to be performed, and in construction. 

All of this trend in styling leads us to a natural 
question: What will some of these electrically energized 
products look like five or more years from now? Are 
we going to begin to swing back towards the type of 
design used in the day of the Renaissance, Victorian 
or other type, or are we going to continue along our 
I believe that this problem 
will to a great degree depend on what the performance 
of the machine in the future will be. 


present trend of design? 


REVOLUTION IN THE MAKING? 


[LDS that may be expected to develop new forms 

in the future are the refrigeration, home laundry, 
and appliance lines. Items such as these have been 
exploited to a greater extent, and in the mad rush for 
a simpler and cleaner appearance, have approached the 
point where all products in that particular field have 
begun to assume a standardized appearance, making 

difficult to tell one competitor from another in some 
cases. These fields may be expected to develop forms 
quicker than lines whose products have not yet ap- 
proached the simpler forms. An influencing factor on 
these products of the future will be the new materials 


RELIEVE it or not! 
This 


is a Washing 
machine. Based upon 
logical analysis and 
deductions regarding 
design trends, func- 
tions, construction ma- 
terials and character 
of use. 



























BY JOSEPH B. FEDERICO 


INDUSTRIAL DESIGNER 


that are being released for use. Makers of plastics have 
been concentrating on added strength, die-electric prop- 
erties, colors, in order to produce a better material. 
The die-casting of aluminum and magnesium may be 
looked upon to create a greater demand for this type 
of manufacture. Keeping a few of these thoughts in 
mind let us look forward for the next few minutes and 
attempt to foretell the possible shapes that some of 
these products will have in the future. Let us select 
a few representative products in diversified lines as an 
example. As the No. 1 product I have selected the 
electric typewriter, because of the complex problems 
that have led this product to have a more conservative 
appearance than others. 

One of the most serious problems in the design of 
a typewriter would be the fact that every year hundreds 
of thousands of young men and women are being re- 
leased from schools all over the nation, trained in office 
routine as it is practiced today. Any change in theme 
of operation of a typewriter would necessarily influence 
not only the teaching of office routine, but may also 
render obsolete a tremendous amount of equipment, 
in offices. This brings up the question, how far can 
design go without upsetting office routine ? 

A great deal of this is going to depend on the ad- 
vances of the office of the future, both from the utility 
and appearance standpoint. This office will probably 
lav greater stress to the design of furniture and ma- 
chines, to coordinate all of these various factors into 
a complete unit, so that it will be not only more at- 
tractive, but will also lead to increased efficiency through 
better lighting, integration of layout design, ete. Also 
a well designed office will lead to better work being 
produced due to the attractiveness of the surroundings. 


‘These factors are going to influence the appearance ot 
office machines to a degree. Most of these machines 
such as the typewriter, mimeograph, and book-keeping 
machines, due to the nature of their work, are notably 
complicated, and in most cases have many moving 
parts, making the problem of re-design more complex 

In the accompanying sketch I have suggested a pos- 
sible shape of the typewriter of tive years hence. While 
| believe that the design of the typewriter of the future 
is going to be determined by the speed and stress laid 
on our correspondence, which may lead us to develop 
a type of correspondence similar to the teletype ma 
chine, our safest approach would be to take the present 
model and retain the most important points as closely 
as possible in their present positions, such as the key 
board, carriage, ete. 

In this suggested design, I have employed a simple 
shaped housing, and have attempted to either hide or 
coordinate all of the necessary contrivances that are 
used in its normal operation. This leads to a shape 
that would be easily kept clean, and would aid mate 
rially in the general appearance of an office. 

The keys have been designed as squares, rather than 
rounds, to give a more uniform appearance, and help 
consolidate them into a more compact unit. The total 
width of the key would not be any greater than the 
diameter of the present round. These keys have also 
been placed at a slight angle, to give a more natural 
and direct contact with the key, and thus possibly re- 
lieve fatigue. This keyboard has been given a base 
panel underneath the keys to hide the unsightly open 
space, and thus help the compact appearance of the 
keyboard. This panel would be separate from the rest 


EW forms, and more logical ones, for older 
products. This electric room type circulat- 
ing fan throws older concepts into a well 
earned discard. Mr. Federico, in the accom- 
panying text gives some stimulating ideas on the 
designsiof familiar products five years from now 
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of the housing, thus allowing removal of the housing, 
without disturbing the keyboard. All levers have been 
made compact to the surface of the typewriter. Due 
to the smoothness of the housing, these levers can be 
made smaller, without decreasing the efficiency of their 
performance. This housing could be made of a die 
cast or plastic molded material, depending on the de 
sign, strength, etc., required. The top piece of the 
housing would be easily removable, to allow quick and 
In fact, the 
whole housing would be easily taken off merely by 


easy change of ribbons, and for repairs. 


removing three screws underneath the typewriter. In- 
stead of feet, I have suggested using a rubber liner all 
the way around. As for parts of rubber that might 
drop into the typewriter, 
why not have a_ metal 
tray that will slide out 
easily from the rear for 
Another 


point that should be con 


this purpose ? 


sidered in the designing 
of office equipment in the 
future will be the part 
that color will play. As 
offices become more con- 
scious of design, the use 
of proper color will be 
called upon more and 
more. I believe that the 
day is not too far distant 
when we may expect to 
see white typewriters, or 
even in bright colors. 


rr hateek 3 HY not look ahead to typewriters like this? 
The second product Square keys, at a slight angle. Base panel and 


have selected is a washer. all-around support. 
There are few fields that 
have shown the great why he thinks these 
strides that this field has. 

Not only has appearance 

and function improved greatly, but the cost has been 
reduced as well, giving the housewife a product that 1s 
not only attractive and easy to operate, but one that 
also costs less to buy, and to operate as well. 

One of the greatest blessings in connection with the 
improvement of home laundry equipment has been the 
improvement of the laundry in general by the house- 
wife. Where laundries were previously done in dingy 
basements, today it is fast becoming a popular room 
of the house, due to its brighter atmosphere, and ease 
in transforming it into a playroom without any loss of 
values in the transition. 

This metamorphosis has been due to a great extent 
to the progressiveness of the appliance manufacturers, 
who by proper design engineering, sales and adver- 
tising, have constantly pushed the idea of working in 
a pleasant atmosphere. It is only natural that lighting 
conditions will improve as well. The trend in home 
laundry equipment has been to make the product in a 
fairly simple form, so that it will fit into the general 
scheme of a playroom, or in other cases form a pleas- 
ing appearance. Tying in with this trend of thought, 
I have suggested a form of the washer of the future. 
This washer would be rectangular in appearance, with 
a hidden wringer, so that when it is not in use, it will 
make a pleasing form, and may have a dual use such 





Accessible yet enclosed. 
Mr. Federico gives reasons 
improvements to be logical. 


Plastic housing, colors. 


as a table, or other similar idea. Due to its shape it 
will fit into a layout for the laundry much more readily 
than the present shape. The tub cover could be either a 
hinged or lock-on type. The motor would be incorpo- 
rated in the end section, with any ventilation necessary 
coming from the inside section of this same end. The 
wringer would pull up to put in use, and then could 
be swung around to whatever position that would be 
needed. In order to have a wringer work on this 
action, it would be necessary to have collapsible drain 
boards, to allow vertical raising of the wringer. 

In this design, a drawer for accessories such as soap 
powder, bluing, clothes pins, etc., has been incorporated, 
thus aiding the housewife in keeping the laundry that 
much neater. This could 
also be used as a utility 
drawer for soiled lingerie, 
and similar articles. The 
drawer tub cover, and 
wringer head could all 
have pulls made of 
chromium  die-castings, 
plastics, or whatever the 
design calls for. The 
base could also be carried 
in white as the body and 
end section, or for a con- 
trasting effect be made 
black. A chromium tube 
has been suggested as the 
leg to support the tub. 
The casters could be re- 
cessed under the base, 
thus allowing the possi- 
bility of carrying the base 
close to the floor. This 
would aid materially in 
giving the product a more 
compact appearance. 

The third and last product I have selected is a fan. 
I have chosen this type of a product because while it 
is not in the conservative class of the typewriter it 
has not shown the progress in design that other electri- 
cal appliances have. Most fans, for home use, have not 
as yet been freed of the industrial look, and made to 
ft into the home harmoniously. Wire guards, whirling 
blades, etc., give a fan the appearance of an industrial 
product, rather than a product intended for a living 
room or a bed room. 

\ir conditioning equipment makers do an admirable 
job in the designing of their products so they har- 
monized with the home. Why not apply some of these 
principles to a fan, and design it from the viewpoint 
of having it appear as a product intended for true inte- 
gration within the home. This can be done; it is 
largely a question of altered design viewpoint. 

I have suggested in the sketch a housing enclosing 
the blades and motor. The grill work on the front of 
the housing not only serves as a protective measure, 
but as a decorative one as well. A tilting arrangement 
could be arranged in the rear of this case if found 
necessary. This case could be made of a plastic ma- 
terial to deaden noise. The chief advantage of a design 
of this sort is that while it does not obstruct the air 
(Continued on p. 84) 
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@ Glimpses of the newest and best in 

the broad field of electrically-energized | 

products as designers and engineers 

make the most of technical progress. | 
| 
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Finished in gleaming white 
with black trim, giving it 
lines more in keeping with 
such companion pieces as 
the refrigerator and range 
this new roll-wringer elec- 
tric clothes washer includes 
such features as activator 
ind permadrive mechanisms, 
friction drive, impeller type 
pumps, which speed the 
emptying of tubs, new one- 
control wringer, etc 








Serving as a color corrector as well as air purifier, Simplicity of of peration was the 
this lighting luminaire, combining an incan Keynote in the design of this 
scent lamp with mercury vapor tubes, is radio tube tester yet it has been 
lesigned for beauty and use without trans- built to stand severe service. 
former. Finished in satin aluminum and chrome The eleven push buttons on the 
control panel are released or 

rco Lighting Equipment retained automatically as_ re- 





quired for testing. The i 

ment is enclosed in a rugged 

netal case finished in grey 
wrinkle lacquer. 





Styled with an eve to compactness for use in 
small kitchens or kitchenettes, this two burner 
grille, of the A. C. Gilbert Company, is finished 
in gunmetal and chrome with black base. 
Elements are chrome covered, one element can 
be regulated for low, medium and high heat. 
Automatic pilot light on control dashboard 
signals when current is on. 





With the computing reg- 
ister and display section 
in excellent proportion 
and balance in one har 
monious unit, this display 
meter computing ¢ pos. 
pump of the Wayne 
( Pump Company has been 
brought up-to-date. The 
display case has about 6 
sq. ft. of concealed unt 
formly lighted space. 








Greater rigidity by 
elimination of 
over-hanging supports, 
temperature control for 
the coolant, new method 
of dressing grinding 
gg ae gre bilitytogrind 
in both directions are a 
few of the features of this 
new design production 
thread grinder. 
























Modern in design, this automatic gear hobber is 
idaptable to a wide range of work, viz., spur 
gears, worm wheels and helical gears up to 45 
ioht or left hand ae te Riad 
right or left hand, spline shafts, etc. Made 
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in two sizes for 7 and 12 
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. Maximum outside 
diameter of work uy | 


p to 9 in. face and + dp. in 


] i. oe . 
steel. Automatic control of operations 


| for a larger capacity 
schools and institutions 
sntralized and completely 
it was designed. includes 
\ication system which allows 
O-Way conversation simul 
with regular program 


An old friend in modern 
attire. The new Toast- 
master has graceful lines 
ind) = mechanical _refine- 
ments have contributed 
to further smoothness 
and silence in operation. 
New bread guard wires 
further improve the uni- 
form brownness of the 
toast. 
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Viithe Croluctl 


Out of a wealth of experience with con- 
stantly improved electrically-energized 
products, the last twenty years of which 
have involved the co-operation of design 
specialists, Mr. Meeker draws some 
interesting and most helpful conclusions. 
‘“Open-mindedness to inevitable im- 
provements. is the basis of Hobart 


policy—followed with gratifying results. 


EMONSTRABLE value of correct, modern prod- 

uct design has been recognized and accepted by 

those responsible for industrial management. 
Management’s only question is, “How can correct, mod- 
ern design best be obtained ?” 

The answer to this question requires the correlation 
of many careful studies on the part of every depart- 
ment concerned with design, manufacture and sale of 
the product. It is management’s responsibility to make 
certain that the new product specifications resulting 
from this correlation do not impose unreasonable de- 
mands upon the design facilities. It is, likewise, man- 
agement’s responsibility to see that the cost of the de- 
sign facilities are kept in a proper relation with the 
other expenses of the business. On the other hand, it 
is equally important that a proper proportion of expense 
he allowed for appearance of design in keeping with 
the great investment involved in tools for modern manu- 
facturing. A portion or all of this investment may be 
lost if the product requires changes in appearance be- 
fore its anticipated life has been reached. 

When new product specifications are permitted 
to impose unreasonable demands, they are certain 
to bring unsatisfactory results. The new design 
may possess all the beauty desired; it may give excel- 
lent performance; the manufacturing costs may be in 
line; but the shock comes when, after much struggling, 
the tool cost persists in being prohibitive. Or, if the 


tool cost can be reduced, the manufacturing costs go 
out of line. 

It is not suggested here that new product specifica- 
tions should be drawn so as to preclude the design 
struggle necessary to accomplish previously unobtained 
results, but we do believe that the design progress will 
be hindered if too much imagination or over-enthusiasm 


BY DAVID A. MEEKER 
VICE PRESIDENT 
DIRECTOR OF RESEARCH AND PRODUCT DESIGN 
HOBART MANUFACTURING CO 


is used at this point. The place for imagination and 
enthusiasm is in the research department; and when 
known limits, developed and proved in this depart- 
ment, are exceeded too far, in the demands of new 
product specifications, sooner or later disappointment 
will result. 

New product specifications should be the result of 
the best judgment of the engineering, research and de- 
sign, manufacturing, sales and management groups, 
and should cover the outstanding features of perform- 
ance and appearance, which are agreed upon as being 
reasonably possible of achievement in the proposed de- 
sign. They should also include the estimates of design 
development and tool investment, the manufacturing 
costs, and the yearly sales that can be expected during 
the anticipated life of the design. 

With the importance now attached to modern design, 
and with the establishment of many specialized organi- 
zations providing a wide range of design service, it is 
natural that one of the first questions management asks 
is, “With our existing design facilities, do we need the 
services of these design specialists 7” 


WE NEED DESIGN SPECIALISTS 


f RX over twenty years, our company has employed 
design specialists, and during this time a method of 
design procedure has been developed in which the in- 
dustrial designer has become an important member of 
our design staff. We look upon the work of the in- 
dustrial designer very much in the same light as that 
of the independent research laboratory, in that, by 














































































having these groups paralleling the work being done 
in our own departments, a composite result is obtained 
that is very worth while. 

Every type and size of industry has different design 
problems but they must all be basically controlled by 
the usual common factors of expense and results. be 
fore attempting to arrive at an estimate of how much 
expense is justified, careful analysis should be given 
to these two questions : 

First—If the product is an entirely new item, to 
what extent is special design effort justified ? 

We have had many attractive devices submitted to 
us which had failed commercially because over-empha 
sis had been placed on appearance, to the neglect of 
design for utility. Profiting by these examples, it 
would seem that the proportions of expense on new 
items, which are to blaze unknown trails, should be 
such as to give an adequate amount for good design 
for appearances, but not such an amount as to take 
away, materially, from the big job of producing a 
thoroughly practical and useful design for the purpose 
intended of the product. 

Second—If the product is to be a new model, super- 
seding an existing one, then the question of determin- 
ing the amount of the project appropriation, which 
should be devoted to special design for appearance, 1s 
not so difficult. In this case, manufacturers are usually 
kept well advised by their sales and market research 
departments concerning the value a new design would 
have. The practicability of the general principle of 
the existing model can also be easily established; so, 
the problem becomes one of an analysis of the value 
attached to new features and other improvements that 
can be incorporated in the design. Many times, re- 
vamping of the product can be justified by a redesign 
to accomplish improved utility, or to enable the manu- 
facturer to utilize new methods and new materials 
which have become available. We believe it is good 
policy to insist that when a product is due for redesign, 
for appearance, certainly it is also due for a redesign 
for improved utility; which means, when a machine 
is worthy of new appearance, if the research program 
has been properly planned, there should be many me- 
chanical improvements to accompany the new design 
for appearance. 


EK have seen very few examples of good results 
obtained by merely “dressing up” old models, 
and these examples are limited to items generally 
classed as novelties. The character of design should 
be influenced by the useful life of the product. With 
the rapid strides that are now being made in the de- 
velopment of new products, it would be impossible to 
determine how long a given design would be active, 
from a sales standpoint, but from the standpoint of 
giving good service to the user, the design should be 
of such a character as to not be stamped with the 
marks of a certain year’s fad. Certain items of equip- 
ment are purchased with the intention of giving at 
least ten years of good service. Items which come 
into this classification require great care in their design, 
in order that pleasing, modern appearance is provided 
for today, in order that they may continue to be attrac- 
tive and merit pride of ownership in years to come. 
When the industrial world was becoming quite con 


scious of, so called, “modernistic” design, we were in- 
clined to avoid this influence, realizing that it was con- 
trary to the utility factor of design for our products. 
In the early history of our product development, a care- 
ful analysis of the use of our products guided those 
responsible in designing products which, for their pe 
riod, are recognized as meeting today’s test for good 


modern design. The fact that our products were prin- 
cipally food preparing devices emphasized the impor- 
tance of designs which were easy to clean; this, of 
course, meant that wherever possible all projections 
and recesses were to be avoided and the designs were 
of pleasing, flowing contours. 

With the passing of the “modernistic” era, and the 
design trend going definitely into a modern design in 
which the motivating force is to produce designs of 
simple beauty, with special emphasis on function and 
utility, we found it to be worth while to go through a 
strenuous, modern appearance, design struggle on every 
new product. Such designs, possessing great simplicity 
in the finished product, are far more difficult to achieve, 
but when properly completed are much more enduring. 
They offer one of the most effective means of in- 
creasing sales and, finally, in giving a higher degree 
of customer satisfaction, the greatest asset on which 
to build a sound business. 

HE success or failure of 

dependent upon many factors. It is certain that, 
in this fast moving world of scientific development, and 
highly competitive industry, no successful management 
can shirk the responsibility of endeavoring to provide 
for its business the proper facilities for keeping its 
products ahead of the parade. 

We know of no set formula which can be used to 
guide the product design policies of a business, but if 
there is one thing that management can rely upon, to 
contribute its share to success, it would be an adherence 
to a policy of open-mindedness to the inevitable im- 
provements brought about through the research and 
development activities of modern industry, and in keep- 
ing its products abreast of modern trends in design. 


a business is, of course, 





FIVE YEARS FROM NOW’? 





(Continued from p. 80) 

passage, it can be placed in the home without looking 
out of place. Colors could be used to a great advan- 
tage, in getting a more harmonious effect. Ivory cases, 
with gold grilles could be utilized as a possible color 
combination for bed-room use, the always reliable black 
and chromium, brown and copper, and many other com- 
binations could be used both for bed-room and living 
room use. 

The machine age is just beginning to come into 
prominence, and will no doubt reflect itself in our 
methods of living in many ways. It will be interesting 
to note the various forms that products of the future 
will assume. Whatever this world of the future may 
be, the part that industrial design can play is the con- 
stant striving for the ultimate goal—better living. 
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IMPORTANT NEW PUBLICATIONS 


OPPORTUNITIES FOR THE ALERT USER OF MATERIALS, FINISHES, EQUIPMENT 


AND ELECTRICAL AND MECHANICAL PARTS TO KEEP WELL-INFORMED 


MOTORS 


Construction features and comparative 
performance characteristics of — split 
phase, repulsion-induction, direct current, 
capacitor and polyphase motors. Brown- 


Brockmeyer Co., Inc. Ask for 10-01. 


STARTING SWITCH 


Incorporating positive overload protec- 
tion, this small, compact, manual motor- 
starting switch controls fractional hp 
motors. Supplied for ac. or de. circuits 


General Electric Co. Ask for 10-02. 


LUBRICATING SYSTEM 


Positive and reliable single line injector 
system supplies lubricant periodically 
from a central source to a group of 
bearings, accurately controlling the quan- 
tity applied to each bearing. Lincoln 


Engineering Co. Ask for 10-03. 


WELDING PROCESS 


Facts dealing with the origin of this 
welding process, methods of welding, 
equipment required, physical properties of 
welds and applications. Metal and Ther- 


mit Corp. Ask for 10-04. 


BOLTS AND NUTS 


Full line of bolts, nuts, screws, rivets, 
nails, washers and accessories of a cop- 
per-silicon alloy for use where great 
strength in combination with high resist- 
ance to corrosion is required. Pawtucket 


Manufacturing Co. Ask for 10-05. 


SOCKET SCREWS 


Engineering data on hollow set screws, 
socket head cap screws, socket head 
stripper bolts and hollow pipe plugs. 


Holo-Krome Screw Corp. Ask for 10-06. 


CONTROL SWITCHES 


Instrument switches with  snap-action 
position locators are used on all types of 





NUMBERS WANTED. . 
YOUR NAME 
POSITION. 
COMPANY 
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instrument transfer for voltage and cur- 
rent coils. Circuit breaker control switches 
with spring return assembly include quick 
breaks for long life on heavy duty serv 


ice. Roller-Smith Co \sk for 10-07. 


STRUCTURAL PLASTICS 


Standard sizes, colors, and finishes of 
laminated plastic sheets; also tabulation 
of physical and electrical properties and 
applications of sheets, rod, channels, 
angles and tubing. Westinghouse Flec 


tric & Mfg. Co. Ask for 10-08. 


CONTOUR MACHINING 


Band sawing, filing and polishing opera- 
tions accomplished on one machine. Job 
selector dial shows correct speed and 
cutting tool to use for work on 48 dif- 
ferent materials. Continental Machine 


Specialties, Inc. Ask for 10-09. 


COLD DRAWN STEEL 


Concise, non-technical discussion of the 
results of cold drawing and suggestions 
for their application in cost reduction 
and product improvement. Republic Steel 


Corp. Ask for 10-10. 


TIME DELAY RELAYS 


Fully enclosed thermal time delay relays 
which provide a time interval between 
two separate operations. Designed for 
ac. or de. circuits. Ward Leonard Elec- 
tric Co. Ask for 10-11. 


CONTROLS 


Installation diagrams, specifications and 
engineering data on thermostats and elec- 
trically operated valves for controlling 
temperature, pressure and flow. General 


Controls Co. Ask for 16-12. 


OILPROOF UNITS 


Graphited packing ring between button 
and guard protects push button stations 
and units as well as selector switches 


These publications are 
current offerings of 
| manufacturers. The 


irene ase ag eae | Editor would be pleased 


to forward requests for 
copies, by qualified 
readers, to the sources. 
| Fill in the coupon and 
| mail it to the Editor, 


Steet tees eee ees | ELECTRICAL MANU- 


FACTURING, 232 


| Madison Ave., New 
etiel pete Sees York, N. Y. 


against the possibilities of insulation fail 
ures and flashovers caused by oil, grease 
and dirt on internal mechanism. Gen 


eral Electric Co. \sk for 10-13. 


PANEL INSTRUMENTS 


Miniature units covering all industrial 
and radio applications in a variety of 
forms are available with ac. or de 
movements and employ but two types of 
mechanisms. Westinghouse Electric & 


Mfg. Co. Ask for 10-14. 


WASHERS 


Listing of large selection of standard and 
special washers in various metals includ- 
ing steel, brass, copper, aluminum, fibre, 
etc., which are carried in stock ready for 
immediate shipment. Wrought Washer 
Mfg. Co. Ask for 10-15. 


WELDING ELECTRODES 


Specialized information on numerous 
electrodes including spar tests, operating 
instructions for welded joints and 
amount of metal required to make a weld. 


Harnischfeger Corp. Ask for 10-16. 


MECHANICAL TUBING 


Industrial applications of seamless me- 
chanical tubing which combines strength 
with light weight. Machinability, adapta- 
bility, physical property specifications, 
standard tolerances, ete., are also in- 
cluded. Joseph T. Ryerson & Son, Inc. 
Ask for 10-17. 


SWITCHES 


Specifications and data pertaining to a 
complete line of temperature and _ pres- 
sure switches for commercial refrigera- 
tion and domestic controls used for re- 
placements. Ranco, Inc. Ask for 10-18. 


RESISTORS 


Essential characteristics of wire wound 
resistors for users of electrical and radio 
testing equipment and other apparatus. 
Also included are outstanding features 
of a number of measuring instruments. 
Shallcross Mfg. Co. Ask for 10-19. 


CONTROL APPARATUS 


Compact listing of safety switches, man- 
ual starters, magnetic contactors, heater 
units and overload relays, etc., to enable 
the user to quickly find the material to 
suit his requirements. Trumbull Elec- 
tric Mfg. Co. Ask for 10-20. 
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NEW ELECTRICAL AND MECHA 





NICAL PARTS, EQUIPMENT, 


Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 


oF 
NATIONAL Tal ai , 


BOSTON MASS 


RECORDS HOURS OF OPERATION 


Electrically operated counter automatic- 
ally registers the total hours of operation 
of any electrical device or motor driven 
machine by means of a small slow-speed, 
self-starting synchronous motor which 
drives a set of numbered wheels through 
sil enclosed gears. National Instrument 
Co 44 Schoo St Boston Mass. 
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VARIABLE SPEED CONTROL 

yoverns the speed of output shefts 
through a large number of variations 
within the range of the unit. With 
nput shaft operating at 180 rpm., 
control can be adjusted to deliver 
from 114 rpm. to 40 rpm. through the 
»w speed shaft 
to provide an accurate, dependable 
feeder drive, this self-contained unit is 
turdily constructed for long service. 













FOR HIGH SPEED DRIVES 


Where a well balanced armature and de- 
pendable service are required, this type of 
high precision motor in 14 to 24 hp. sizes is 
an efficient power unit for grinders, presses, 
blowers, flexible shaft tools and routers. 
Operates on ac. and dc. and is suitable for 
vertical mounting. Available with 14 in. 
capacity chuck for drilling and routing appli- 
cations or with flange mounting. Dumore 
Company, Racine, Wis. 


CATHODE RAY TUBE 


High vacuum cathode-ray picture 
tube with a three-inch screen is 
suitable for use in small television 
receivers and similar compact 
; equipment due to its size (approxi- 
i mately 12 x 3 in.) and the brilli- 
ance obtainable. Hygrade Syl- 
vania Corp., 500 Fifth Ave., 
New York, N. Y. 


TWIN-LATCH RELAY 


Suited for use in three-wire 
thermostatic control systems or 
for operations where circuits 
are closed with extremely light 
pressure or slow movements. 
Handles loads up to 30 amp. 
ac. and 10 amp. dc. Momen- 
tary impulse feature gives ad- 
vantages of low power con- 
umption, elimination of vibra- 
tion on ac. current and no false 
operation through current 
upply failure. G-M Labora- 
tories, Inc., 1731 Belmont 
Ave., Chicago, Ill. 
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PERMANENT SPLIT PHASE MOTOR 


Low starting torque makes this ac. motor 


: having variable speed characteristics par- 
of ticularly suitable for fan or blower 
IS service. Features high breakdown torque 
Sr and relatively efficient full load character- 
S. istics. Built in sizes ranging from 440 to }; 
Dr hp. Reynolds Electric Co., 2650 W 
1. Congress St., Chicago, Ill. 

i 
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SMALL POWER MOTOR 


Flexible and dependable syn 
chronous motor, equipped with 
@ continuous duty coil, will 
exert a starting torque of 16 
oz. at one inch radius. Hard- 
ened ground steel shafts 
special alloy bushings and 
heavy machine-cut gears com- 
bine to assure a large safety 
factor to all parts. Electrocon 
Co., 1318 St. Clair Ave., 
Cleveland, Ohio. 
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NISHES TO MAKE BETTER PRODUCT 











MOTOR-START CAPACITOR 
High capacity dry electrolytics for 
ise with ac. fractional hp. motors 
of the type used in refrigerators 
and oil burners are hermetically 
sealed in lock seamed aluminum 
containers and equipped with 
terminals arranged for convenient 
wiring. Cornell-Dubilier Electric | 
Corp., South Plainfield, N. J 





FOR LONG RANGE TIMING 


Equipped with hairspring escape- 
ment of a time-tested, self-starting 
type designed to prevent stopping 
or locking and to insure starting 
when the timer is set for an inter- 
val, these timers with clock 
mechanisms for use on roasters 
ovens, radios, electric refriger- 
ators, etc., are available in timing 
ranges of from 2 hours up to 11 
hours maximum. Walser Auto- 
matic Timer Co., 420 Lexington 
Ave., New York, N. ¥ 


WATER COOLED MERCURY LAMP 


Operating at high pressure and temperature 
and giving an exceedingly intense and con- 
centrated light, this 1000 watt lamp finds 
spplication in searchlights, photo-engraving 
3nd other photographic processes as well 
3s in numerous fields of light projection 
Utilizing mercury vapor in a very small 
quartz tube, the lamp is surrounded by a 


glass jacket through which water is cir- 
culated. Westinghouse Electric & Mfg. Co 
Bloomfield, N. J 





HEAVY DUTY RELAY 

Large gap contacts with adequate 
surfaces and pressures to break 
30 amp., and insulating material 
to withstand 2500 volt dielectric 
test make these relays suitable for 
light contactor duty. They are 
widely used in two wire systems 
for single phase motors. Can be 


furnished for ac. or dc. circuits. 
Ward Leonard Electric Co., Mt 
Vernon, N. Y. 














Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 
















































SOLENOID CONTROLLED AIR VALVES 


Simple, sturdy construction throughout, with 
easy access to all working parts, makes these 
two high speed air control valves adapted to 
production operations where extreme ser- 
viceability together with rapid interchanging 
of parts is of importance. One unit controls 
single acting and the other double acting 
cylinders Ross Operating Valve Co., 
6495 Epworth Blvd., Detroit, Mich. 


RECORDING TUBE 


Developed primarily for fac- 
simile reproducing systems but 
also. particularly useful for 
sound recording and television 
applications, this new gas filled 
tube offers high quality repro- 
duction with uniform cross- 
sectional intensity. Finch Tele- 
communications Laboratories, 


37 W.57 St., New York, N. Y, 





WELDED PILLOW BLOCK 


Construction of the welded steel 
housing of this roller bearing 
pillow block provides a rugged 
unit of compact dimensions es- 
pecially adapted to heavy duty 
applications. Available in sizes 
from 17% in. to 8% in. bore in 
both fixed and expansion type 
pillow blocks. Shafer Bearing 
Corp., 35 E. Wacker Drive, 
Chicago, Ill. 
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~NEW ELECTRICAL AND MECHANICAL PARTS, EQUIPMENT, 


MINIATURE APPLIANCE MOTOR 


Shaded pole induction motor built for 
continuous, constant speed service is 
available in 450 and “oo hp. sizes for 
driving fans, unit heaters, blowers and 
other domestic and commercial devices. 
Operates quietly, is free from vibration 
and amply lubricated. Delco Appliance 
Div., General Motors Sales Corp., 
Rochester, N. Y. 





SILVERED CAPACITOR 


Provided with a silver layer of substantial 

thickness deposited on both sides of high 

grade ruby mica plates, this condenser is 

of notably permanent capacity character- 

istics and is mechanically sealed against 

moisture. Aerovox Corp., 70 Washing- 
ton St., Brooklyn, N. Y. 
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MATERIALS, FINISHES TO MAKE BETTER PRODUCTS 








EXPLOSION-PROOF MOTOR 


Reinforced construction and double insula- 
tion protect this precision built unit from 
every angle to assure a long life of depend- 
able trouble-free performance in gaseous 








mines. Will coolly and safely deliver a 
constant smooth flow of power under severe 
mine operating conditions. Available in a 
wide range of modifications. Louis Allis 


Co., Milwaukee, Wis. 





VOLTAGE-DROPPING POWER CORD 
Made up of three color coded con- 
ductors enclosed in heavy braided cover- 
ing which provide voltage reduction in 
ac. or de. receiving sets, this power cord 
is available in eight types to cover all 
standard 110 volt ac.-dc. set needs. Tie 
cord at chassis end removes strain on con- 
ductors proper. Clarostat Mfg. Co., Inc., 
985 N. 6 St., Brooklyn, N. Y. 


AND THERE ARE ALSO — 
NICKEL ALLOY which combines the cor- 


rosion resistance of nickel with the mechanic- 
al properties of heat treated steel has a 
strength of from 2% to 4 times that of 
ordinary structural carbon steel. In its un- 
hardened or annealed condition, it fabri- 
cates almost as easily as pure nickel. Such 
operations as bending, drawing, machining 
and hot forging are cual readily. 
The metal can be heat treated after fabrica- 
tion with little if any distortion since these 
operations are carried out at low tempera- 
tures. The alloy may be used for hand tools, 
wire brushes, spring clamps and coils and a 
variety of electrical applications. Inter- 
national Nickel Co., Inc., 67 Wall St., 
New York, N. Y. 


CELLULOSE-ACETATE MOLDING MA- 
TERIALS possess high tensile and impact 
strengths, relative lightness in weight and 


FOURTH ANNUAL 





PRODUCT DESIGN NUMBER 


tend to cushion mechanical shocks and vi- 
bration. These materials produce molded 
parts of improved surface lustre thereby pre- 
senting unlimited opportunities for finer 
product styling. They are finished in an 
extremely wide range of colors, in opaque, 
translucent and crystal-clear transparent 
effects, as well as mottled or variegated 
colors. Supplied in convenient granular 
form, they are recommended for either in- 
jection or compression molding. Bakelite 


Corp., 247 Park Ave., New York, N. Y. 


WELD SPATTER is prevented from adhering 
to metals by the application of a new prep- 
aration which can be used without harm on 
any metal surface. It will not produce 
carbon to make the weld hard or brittle nor 
will it reduce ductility or cause the weld to 
be porous. In applying the material, spraying 
is preferred to brushing because it assures a 
thin coating which will protect the work as 
well as a thick coating, if the surface is com- 
pletely covered, is more economical and 
dries faster. General Electric Co., Schenec- 
tady, N. Y. 


PROTECTIVE LACQUER produces a film 
that is colorless, hard, tough, elastic and 
resistant to sunlight. Because of its adhesive 
properties and impermeability, it affords a 
high degree of protection to metal surfaces 
against rust and corrosion. When applied to 
metal it dries in 15 minutes, forming an in- 
visible film over the surface. Wéill not chip 
or peel, nor affect the color and gloss of the 
metal. E. |. du Pont de Nemours & Co., 
Wilmington, Del. 


SOLDERING FLUX for brass, tin, bronze and 
copper permits faster soldering on a mass 
production basis. Penetrates the joints 











FURNISH HIGHER OUTPUT 


Barrier type photocells which can be 
supplied with visual filters to give them a 
color response equivalent to that of the 
human eye have twice the output of pre- 
ceding units. Obtainable with a non- 
tarnishable metal or a molded plastic case. 
G-M Laboratories, Inc., 1731 Belmont 
Ave., Chicago, Ill. 


CONTROL SWITCH 
Safe, convenient, and 
time-saving, this device 
controls motor powered 
tools by foot operation. 
Removal of foot auto- 
matically stops motor. 
Leeds Electric & Mfg. 
Co., 1840 Broad St., 
Hartford, Conn. 


thoroughly and quickly and is capable of 
resisting corrosion under adverse humidity 
conditions. Especially recommended on 
repair and production jobs. Ohio Carbon 
Co., Cleveland, Ohio. 


POLISHING WHEEL ADHESIVE which 
requires no cooking or thinner is provided 
in three grades of consistency for setting up 
all types of polishing wheels, belts and 
discs. It insures faster, more open cutting and 
produces a high finish. It sets rapidly under 
heat making it possible to force dry wheels 
and thus reduce wheel setting up time. Insu- 
lation provided by the adhesive bond 
against temperatures up to 2000 deg. F. 
prevents wheel burn. J. J. Siefen Co. 
Detroit, Mich. 


NICKEL-IRON ALLOY, relatively immune 
to size changes with temperature variations 
over a wide range, is now finding applica- 
tions in precision radio requirements. With 
the lowest coefficient of expansion up to 
399 deg. F., this alloy is used for parts where 
constancy of dimensions must be maintained. 


Driver-Harris Co., Harrison, N. J. 
METAL SPRAYING PROCESS restores 


worn machine parts, such as bearing surfaces, 
rolls and shafts, and repairs defects in cast- 
ings, etc., with carbon steels, stainless steels, 
bronze, brass, nickel and other metals. It is 
also widely used for the application of cor- 
rosion resistant coatings of zinc, aluminum, 
lead, tin, etc., to all types of equipment. 
Extremely fine coatings obtained at produc- 
tion speeds combined with simplified adjust- 
ments permit continuous operation with main- 
tained speed and quality. Metallizing 
Engineering Co., Inc., 44 Whitehall St., 
New York, N. Y. 
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WHY DISGUISE YOUR PRODUCT? 


(Continued from p. 47) 





And instinctively he used his tools to make the best 
possible product that could be made with the materials 
and methods at his disposal. He strove for efficiency, 
rightness. He did his job as well as he possibly could 
(he had to stay in business) and when he achieved 
rightness, that rightness became visible in beauty. 

But the beauty of the pre-industrial ages was not 
achieved overnight. For centuries, craftsmen sought to 
evoke this perfect harmony of form and_ function. 
They attained it, ultimately, because they understood 
the proper use of their tools, and the potentialities of 
the materials with which they worked. 

And suddenly, a hundred and fifty years ago, like 
the slave appearing from the lamp, a great ungainly 
and untutored giant, mass production, moved in and 
offered us his services. Into limbo went the slower 
but infinitely skillful methods of hand-craftsmanship. 
Into action went the giant, and we, far from being able 
to control the monster, couldn’t even keep pace with 
him. New technologies followed so fast upon each 
others’ heels that we didn’t even have time to master 


them, much less for that patient experimenting, char- 
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acteristic of our ancestral craftsmen, in the perfecting 
of forms. Not knowing what else to do, we tried to 
imitate the appearance of their handiwork by means 
of our new tools, the machines. 


The need for new products arose, too. Changing 
conditions demanded radios, typewriters, automobiles. 
How should they look? We didn’t know, and there 
was no time to find out. So we concealed our be- 
wildered lack of knowledge under the gimcracks of a 
hundred other times and places, and in embarrassed 
desperation we even tried to make things look like 
other things. We all know that the early motor cars 
were built to look like buggies. To this day the motor 
is in front of the car because that’s where the horse 
used to be. That gas heater is hardly unique. We 
have electric lights that are made to resemble candles, 
bars that look like radios, radios that look like book- 
cases, and pianos which, upon pressing a button, crash 
to the floor as folding beds. 


JUST WHAT LIES AHEAD 


RE we really doing our job as well as it can be 
done? Where would the craftsman, could he 
come back today, find that visible rightness which 
served as his index of workmanship? Though he would 
marvel at our machines and our technology, he would 
rightly despise the clumsy, careless way we have used 
them, the flood of ugliness in which we have engulfed 
our world. Isn't it time that we began to search for 
that latent beauty which when invoked we shall in- 
stinctively recognize as the right style of our own day ? 
This is the job, then, of the industrial designer—to 
seek, with all the resources at his command, a perfect 
harmony of form and function—exactly what the 
craftsman did, but with different tools and more ver- 
satile materials. If he is successful, beauty will be in 
it, whether it be a match, a battleship or a city. The 
beauty of rightness is self-evident, and no argument or 
persuasion is needed to win it favor. 


More specifically, he achieves beauty, not by 
applying decoration, for industrial design has 
nothing to do with decoration, but by building in- 
to the product the qualities of efficiency, com- 
petence, stability, durability, simplicity and 
honesty. These add up to rightness, and beauty 
rises unbidden to proclaim the job well done. 


But rightness in a machine age must be achieved by 
methods quite different from those which served the 
craftsmen of old: handicrafts progressed by trial and 
error, experimentation; machine production by me- 
ticulous planning and prevision. The chief character- 
istic of hand-craftsmanship is endless variation; of 


(Continued on p. 110) 


ORKAIRE conditioner for retail stores, 
offices, etc. Color, form and trim have been 
very carefully studied to allow the unit to work 
in harmoniously with any interior. There are no 
screws, nuts or bolts visible on the exterior 
surfaces. A product of York Ice Machinery Corp 
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T- MAGNESIUM ALLOYS 

( f 
DOW METAL ¢s available in sand, permanent mold and die 
castings, sheet, strip, plate, forgings, standard and special ex- 
truded shapes. It is one of the easiest of all metals to machine. 
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Strength and Machinability 





OWMETAL* pattern plates produced by The Freeman 
Supply Company are typical of countless products 
DOWMETAL has improved and made more usable. 


Made of rolled DOWMETAL sheet, these plates are a full 
third lighter than if aluminum were used. The weight reduc- 
tion of up to 15 pounds per plate brings important labor 
savings. Yet DOWMETAL’S strength, toughness and dur- 
ability far exceed the severest demands of foundry practice. 


DOW METAL’S exceptional machinability permits easy drill- 
ing and tapping of holes for fastening patterns. Its surface 
readily takes the smooth, fine-grained finish essential for 
making perfect molds. These important advantages, plus 
the fact that DOW METAL pattern plates have a longer-than- 
average useful life, make its success and popularity in this 
field easily understood. 


The competitive advantages of extreme lightness, strength 
and exceptional machinability that DOW METAL has given 
many products, it can give to yours. Investigate DOW METAL 
today. Write for the illustrated booklet showing many 
of its applications. 


THE DOW CHEMICAL COMPANY 


Midland ° Dowmetal Division ° Michigan 


Branch Sales Offices: 30 Rockefeller Plaza, New York City; Second and Madison 
Streets, St. Louis; Field Building, Chicago; 1400 16th Street, San Francisco; 
2260 East 15th Street, Los Angeles 





*Reg. U.S. Pat. Off, 
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Comaumors 


HO sells your product? The salesman? 
Right. Anyone else? Emphatically yes; the 
engineer. For the engineer is just as re- 

sponsible for a product’s sales success as the salesman. 

More so, in fact, because while the salesman can merely 
find selling points in his product, the engineer can 
build them in. Nowadays, with mass production and 

consumption essential to profitable merchandising, the 

engineer can no longer take only the mechanics of the 
product as his special province. The engineer today 
must be sales-minded—must know why the public buys 
this or that clock or radio in preference to another. 

If he does not know, he should consult someone who 
does, for the sake of his own future as well as that of 
the product. For, realistically, the engineer does not 
work for the president of his company. He works for 
Mr. and Mrs. Joe Smith, of the Bronx or lowa. 


Because nothing succeeds like success. 
Theories, hobbies, tradition—all go into 
the discard when they run counter to the 
dollar-expressed wants of Mr. and Mrs. 


One of the most important things in an 
integrated product design is the character 
of the surface that it ofers to eye and 
hand. So what does the consumer want 
in specific products and upon what are 


~ 


. | ) ; = 
oreferences Oasea Significant QIscus- 


| ! 
sion of color, texture and sales appeal 


new aw? 





BY J. F. BARNES AND J. O. REINECKE 
INDUSTRIAL DESIGNERS 


Mrs. Smith requires two things of the product she 
buys—although she does not realize it, and could not 
name them if she had to. First of all, the product must 
have certain qualities which, when it is displayed on the 
dealer’s floor, impel, induce and invite her to buy it. 
Second, it must have sufficient “quiet” beauty to ap- 
peal to the buyer long after she has bought it. Most 
electrically energized products do not have the turn- 
over the average car has; toasters, washing machines 
and such are not replaced every year. Their finishes 
must be good enough to last two or three years at 
least—possibly much longer. 

Product finishing problems fall into two major divi- 
sions ; the aspects of a finish that sell the product, and 
the aspects that keep it sold. This distinction is neither 
artificial nor arbitrary, because very often these aspects 
of a product which make it stand out on the dealer’s 
floor are exactly the ones which make it grow tiresome 
once the product is in the home. In this connection a 
recent incident is enlightening; we had occasion to do 
some research prior to redesigning an oil-burning do- 
mestic heater. On a visit to one retailer’s, we noticed 
a black heater liberally decorated with chrome orna- 
mentation. For display purposes, it was fine; the 
gaudiness caught and held the consumer’s eye. “I 
don’t want to sell that to anyone,”’ the salesman told 
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he condensers are much alike mechanically 


Ap- : but behind sotar Capacitors there is some- 
rn. _ thing more...the broad and deep experience 
hes of laboratory and plant personnel. This 
powerful hidden ingredient makes the marked 
and difference in PERFORMANCE and PERMANENCE. 





do- Our engineers are prepared 
ore to build superior condenser 

hi performance into your product. | 
‘ May we arrange a conference? 


SOLAR MANUFACTURING CORP., 599-601 BROADWAY, NEW YORK 
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CHECK LIST FOR PRODUCT FINISH 
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us, “unless he’s dead-set on having it. So far, almost 
all those who have bought it have come back and told 
me they wished | had never let them buy it. Three 
months after delivery, people are tired of it, because 
it’s like living with a fire truck in your house.” 


VISUAL EFFECTS AND COLOR 


OST important of the visual effects of finish is 
M color. Getting a manufacturer to use color is 
no longer a problem. Getting him to use the right 
one is. Color rightly used is a highly effective sales 
weapon ; wrongly used, it is a perfect boomerang. The 
use of color, aside from the production, storage and 
shipping problems which it presents, 1s governed by 
these several important factors: 


Kirst, who buys your product?’ Is it a consumer 
iten 2? Do men choose it? \Women? Do children in- 
fluence its selection? The answers to these ques 


tions may mean the differ- 
ence between a profit and loss, 
because color preferences dit 
fer according tO sex. They 
also differ between children 
and adults. Color preference 
lists differ widely, probably be 
cause their determination has 
not been strictly scientific im 
approach and analysis. 

While it is known, for in 


stance, that color preferences 


\/HE N the electrically-energized prod- 


uct and its accessories are a Sales 
unit, the finish of each must be right for 
itself and for the sroup. This Toastmaster 
hospitality set by Barnes & Reinecke com- 
bines the visual virtues of polished 
chromium, plastics, fiddle-back mahogany 
and glass with their useful characteristics. 


are different for various sections of the country. the 


various experts who have compiled lists apparently have 
never questioned whether women in the South did not 
prefer colors different from Northern women. The 
list below represents a consensus of expert opinion, 
and one which is fairly reliable. 


COLOR PREFERENCES 


Choices Men Women Children 
lirst Blue Red Orange 
Second Red Blue Red-violet 
Third Violet Violet Blue 
Fourth Green Green 

Fifth Orange Orange 


Kor exam- 
ple, the Southern sections of the United States para- 


Geographical variations are important. 


doxically prefer advancing (warm), flamboyant color 

not because they are warm, but because subtler col- 
ors would merely seem drab and lusterless beneath 
the brilliant Southern sun. 

We stated that color will do some things form can- 
not. To illustrate: A large and heavy industrial ma- 
chine we are working on must have a recessed base. 
The upper portion is to be white. Now, to make the 
hase white also would make the machine appear un- 
stable, and might, as similar arrangements have some- 
times done, actually make operators prefer not to work 
with the machine. But a heavy black or maroon base 
will have enough psychological “weight” to stabilize the 
entire design, while providing a pleasing color con- 
trast. Black and dark colors give the impression of 
weight, although they decrease the apparent size of 
the object; light colors make things look bigger, but 
lighter in weight. The black base spoken of must 
furthermore be broader than it would have to be if 
the upper portion of the machine were to be red or 
blue, because the white portion will look correspond- 
ingly larger and needs a broader base to balance it. 

Color can also be used for the obvious factors of 
physical warmth and cold. On a heater, we use brown 
with shiny chrome and nameplate of red vitreous enamel 


for a color accent, because all of these colors suggest 
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More than merely Wire 
...aSERVICE ee 


There’s a lot more to the design and ‘manufacture cable usp ‘on 
of electrical conductors than the drawing of copper 
and applying such and such insulation. 4 Guipment: 


Do you realize that the salesman, who quotes SUPER SE * 
you on so many pounds or feet of your specification RVICE 
item, has 1017 others of our standard manufacture? With its jacket of Super 6-T 

er 6.- 


Do you tell him your problems, do you ask him <ompound is always _— 
to put his wits to work? If he cannot answer your logical Choice for ultimate 
questions, he will be able to consult General Cable ©conomy. 
research men with greater technical knowledge * TRADE-MARK 


than his own. The physical, chemical and electrical 
characteristics of the vast number of new and 
remarkable insulations can best be presented on a 
performance basis, after scientific study. 





To-day, wiring can be as long-lived and with- 


stand service conditions as consistently as other There’ rigid conformity 
elements of your product—through the cooperation | i tik i 
of our technical staff and your own. tG specifications 


ee, 


and the quality you would 


G N expect where the entire 
- E Rg L C BLE manufacture from copper 
| 


bar to spooled product is 
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Shapes, Sizes and Insulations 
for all Design Requirements. 
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Sales Offices: ATLANTA » BOSTON «- BUFFALO + CHICAGO ~ CLEVELAND « DALLAS + DETROIT - LOS ANGELES 
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SeEuBeEeBaees BESS 


ATURAL finishes such as 
plastics save finishing costs as 
well as the cost of several opera- 
tions to produce the formerly-used 
drawn brass A-P thermostat case. 


warmth. A domestic air-conditioning machine, on the 
other hand, while we might also paint it brown to har- 
monize with the majority of interiors, must appear 
cool. Yet brown in its more pleasing shades is a some- 
what warm color. Accordingly, we must choose a cool 
green or blue for the nameplate, and metal trim of 
velvet chrome, if the air-conditioner is to suggest its 
cooling function. 


COLOR IN INDUSTRY 


HERE is no generalization about product color that 

can be safe without considering the factors of loca- 
tion, function, etc. In general, however, it can safely) 
be said that small objects may be bright in color- 
have to be, in fact, if they are to be noticed at all. 

The larger the item, the subtler the color must be. 
For the Dunham Sav-T-Heat, for instance, which is 
a winter heating and air conditioning unit, a warm, 
advancing color could have been used. But a product 
as large as the Sav-T-Heat (approximately 5 ft. x 
$14 ft. x 3% ft.) in an advancing color would advance 
right up to the point where it knocked your hat off. 
\ccordingly, a neutral gray was used, which became 
a warm gray with the addition of yellow pigment. 
Adding an orange nameplate further helped to set the 
note of warmth. 

Color advantages are not confined to consumer items 
either. We believe that the old notion that purchas- 
ing agents or other industrial buyers are not affected 
by product appearance has by this time been discarded. 
Purchasing agents, after all, are human; and the man 
who buvs a modern car or a well-colored stoker, is 
going to be influenced in your direction if your lathe 
has a coat of orange paint. Industrial engineers, too, 
prefer colored machines, for they have found numerous 
cases where fatigue was decreased and output corre- 
spondingly increased when workmen used brightly col 
ored machines. Workmen have also been found to 


make fewer mistakes when working against a_back- 
eround of white rather than black or a dark color. 
Manufacturers often miss a good bet by not identify- 
ing their entire line by one color or a combination. 

Not only do colors give the impression of weight, 
as on the black base of a large white machine, but they 
may also make products seem larger or smaller, ac- 
cordingly as light and dark shades are used. Dark 
colors seem heavier and more compact, more clean- 
cut. Likewise, light shades tend to blur the outlines 
of a product, especially light shades of receding cool 
colors. Your product must stand out, and not merge ; 
hence the designer must often specify darker shades 
than he would really like, to make sure that the lines 
of the product will be as clean-cut in production as 
when he drew or modeled them. 

Another factor which tends to blur or define the 
outlines of a product is its gloss, or the lack of gloss. 
Shiny surfaces tend to distort outlines; a modest vel- 
vety surface invariably looks smaller and neater. On 
the other hand, we sometimes prefer glossy surfaces 
—on smaller products especially—because they provide 
interesting highlights and varying values. 


WHAT ABOUT THE SENSE OF TOUCH? 


HAT about the texture—the feel of your product ? 

We cannot emphasize too strongly that texture 
is of primary importance. Watch anyone—male or 
female—buying anything from a necktie to a washing 
machine. He or she picks up a tie, examines it, han- 
dles it—and makes a decision. The customer does 
not pick up the washing machine, but she handles it 
nevertheless. Manufacturers have been wise to use 
smooth porcelain enamel on their machines, because 
such enamel is close to tops in pleasant tactile value. 

Right here is as good a place as any to animadvert 
on the popularity of the crackle or wrinkle finish 
enamel. Customers do not like it. We will agree 
that crackle finishes are often necessary; they cover 
up defects in the metal, they are economical and easy 
to apply. Balance against these advantages the fact 
that the housewife finds them difficult to dust, and that 
they go on looking dusty after they are cleaned; con- 
sider also that crackle finishes are almost never pleas- 
ant to the touch. We ourselves are sometimes forced 
to use them because of certain exigencies that exist in 
the manufacturing set-up. We never advise it, how- 
ever, even in industrial products, where it is less of a 
handicap than on consumer goods. 

In general, smooth or rough, warm or cold—the 
sensation the hand derives from the product’s surface, 
makes the difference between pleasant or unpleasant. 
This is probably one of the chief reasons for the suc- 
cess of plastics, which meet all requirements for pleas- 
ant tactile and visual qualities. The colors are bright 
and true, the range almost unlimited, and they have 
a patina which is hard to equal in other finishes. 
I:qually important, they are warm to the touch. 

[f your product is being made in metal, it may some 
day be able to use a plastic surface. Combinations 
of die castings with injection molded plastic coatings 
have already been successfully produced, and this prac- 
tice promises to become important when material prices 


ELECTRICAL MANUFACTURING, OCTOBER 1938 










Sa in a cada nc lean thats Setar 


4 
| 
| 































SALES AMMUNITION 


SSRN ean oIe Rea Rt ot RI 


ce 


FOR ELECTRICAL Mi MANUFACTURERS 
shooting at 


MORE BUSINESS 


Hi The soft, rich gleam of plastic moulded parts . . . the smooth, sleek “feel” 
.. the light, yet sturdy and durable construction ... in brief, the EYE 
cut for this complete APPEAL that stops—attracts—and sells. Plastics, to your designer —sales 
ithout v charge oa request ammunition to your wholesalers and dealers! 


ii has ait 
Nits ID, a 


rs 
vc Leena = N 





Why not put plastics to work for your products? American Insulator crafts- 
men have supplied almost every conceivable moulded form for leading elec 
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Thus the manufac- 
turer will have the strength of metal with the attrac- 
tiveness of a smooth plastic surface. 


are reduced through wider use. 


Paints and lacquers, of course, have pleasant tactile 
values; they lessen the “cold feeling” of metals, al- 
though they cannot be expected to be as warm to the 
touch as plastics. The trend in applied finishes today 
moves toward the use of lacquers, especially of the 
synthetic resin type, because they are hard, tough, 
smooth and flexible. 

The finish of your product may be important from 
the standpoint of the odor it is likely to give off when 
heated. This is sometimes a factor in the urea plas- 
tics; it is in varnishes, lacquers and paints as well. If 
vour product is one which is likely to develop high 
internal temperatures, the surface should be insulated 
somehow to preclude generating any paint smell. 

Finishes can also be important as they relate to the 
noise or quiet of a device. Some materials act as 
sounding boards, amplifying and intensifying any noise 
from within; others serve to dampen and diminish 
the sound, so that they are actually auditory insulators. 


AVOID “PHONY” FINISHES 


| OO MANY manufacturers like to use a genuine 
solid walnut (imitation) finish on sheet metal. 
Some will go to any length to simulate wood grain, 
even to the fancy matched paneling such as you find 
on mass-production wood furniture. We have even 
seen some designers advocate this practice. But, try 
as you will to disguise it, metal with a wood grain 
continues to look like just that. Even a casual second 
glance at an air conditioning machine will tell you 
that the thing is phony. The illustration of the Dun- 
ham Temperator, a year-round air conditioning unit, 
shows the right way to finish metal. The old model 
had been the conventional imitation walnut grain on 
rolled steel. A part of our redesign of the new Tem- 
perator was the specification of a metallescent brown 
lacquer. The redesigned Temperator is frankly and 
unashamedly metal, exploited for its best appearance. 


When plastics were new to the manufacturer and 
the molder alike, they also suffered a great deal from 
this kind of treatment, as they still suffer today, to a 
lesser extent. The phenolics have often been made to 
imitate walnut grain—with little success; the urea plas- 
tics are sometimes striated or mottled to look like 
marble, onyx, etc., and the acetates have been offered 
as imitations of everything you can think of, from 
tortoise shell to pearl-finished metal. 


ILASTICS, stainless steel and similar steel alloys, 

aluminum and a few other metals have “natural” 
finishes. The material is the coating. General, such 
materials are higher priced than the other kind. But 
they are frequently actually cheaper because they elim- 
inate the time, expense, and inventory of materials 
which finishing with paint or lacquer requires, and they 
furthermore result in fewer rejections. 

\pplied finishes have a very definite and important 
place in the surfacing picture. They will never be 
outdated—at least not within your lifetime and ours. 
They can be used in many places where the natural 
finishes cannot. 

Where will your product be used? If it’s outdoors, 
there are factors of weathering, aging, and fading from 
sunlight to consider. If the product will be used in- 
doors, as most electrically energized products are, where 
will it probably be installed? Basement? Attic? 
Kitchen? Dining Room? Living Room? All of these 
answers are vitally important to the success of the 
product. The nature of the usage and handling which 
it will meet 1s quite as important, too. 

Which finish you will use, when and how you will 
use it, and other questions, all must be referred for 
their answer to the public, the consumers, or to a man 
who knows consumer preferences and is. sufficiently 
ahead of public taste to have the designs and finishes 
he specified a year ago, chosen by the public a year 
from now. Like the form of your product, the finish 
should not be the result of what supplies you have on 
hand or what you can manage with your present re- 
sources. It must be the salient feature of the device 

because products stand or fall on the merits of 
their appearance and their usability. 


t ways to use applied finishes. Barnes & Reinecke say 
“right and wrong”. (A) This Dunham Temperator, an air 
conditioning unit links metallic finish with metallic housing 
of the product. (B) As it used to be, simulated walnut 
Incidentally, a remarkable re-design job from many aspects 
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FABRICATED PARTS SAVE MONEY - 


Precision machined parts—produced to 
your specifications from Taylor Vulcanized 
Fibre and Phenol Fibre—will cut your manu- 
facturing costs. 

First, prices are right. Under one roof, 
Taylor makes the paper, compounds the 
original resins and other chemicals, carries 
through to the finished part that you assemble 
in your product—offers undivided responsi- 
bility and asks only one profit. 

Second, Taylor Experience and Facilities 
Ensure Uniform Quality, Dependable Service. 
An organization with experience second to 
none in the production and fabrication of 


Vulcanized and Phenol Fibre—working in the 
most modern mill of its kind in the world, 
where every stage of manufacture is under 
close laboratory control—naturally must turn 
out a superior product. Taylor fabricated 
parts are clean parts that facilitate assembly; 
reduce rejects, spoilage and waste; insure 
customer satisfaction in the devices of which 
they are a part. 

Ask about Taylor ‘‘Planned Service’ geared 
to your particular requirements—whether 
large or small, standard or special. 


TAYLOR FIBRE COMPANY 


NORRISTOWN, PA. 


VULCANIZED FIBRE - PHENOL FIBRE - TAYLOR INSULATION - SILENT GEARS 


Sheets, Rods, Tubes, Punchings and Screw Machine Parts 



























MOTOR SPECIFICATIONS 





for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 


Alternating current motors are identified in the ““Current’’ column, by the following key: 
SINGLE PHASE MOTORS 


2—Split-phase 


3—Resistance-start 


4—Reactor-start 


5—Capacitor-start 


6—Capacitor (condenser) 


7—Series 
8—Repulsion 


9—Compensated repulsion 


10—Repulsion-start induction 
11—Repulsion induction 


POLYPHASE INDUCTION MOTORS 


12—Squirrel Cage 


a—Normal torque, normal starting current. 


b—Normal torque, low starting current. 
c—Hisgh torque, low starting current. 
d—Hisgh slip. 


e—Low starting torque, normal starting current. 


15—Synchronous 
16—Shaded pole 


SPECIAL PURPOSE MOTORS 


f—Low starting torque, low starting current. 
13—W ound rotor (slip ring) 
14—High cycle 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 








VOLTAGE .. . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in “Low Voltage" column. 


MOUNTING... 


MOTOR 


MANUFACTURER 
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Baldor Elec. Co. 


Barber-Colman Co. 


Bodine Elec. Co 


(Frames interchangeable) 





Crocker-Wheeler 
Elec. Mfg. Co. 


Delco Appliance Div., 
G. M. Sales Corp. 


Diehl Mfg. Co. 


} vr 
Ourt-in 


Dumore Co. 
(Two-power & 


switches built-in) 


Electric Specialty Co. 


Fairbanks, Morse & Co 


Delco Products Div., 
G. M. Corp. 
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All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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Twenty-five of these sealed mercury switches 
provide a positive make-and-break for the 
electrical circuits that control the color patterns 
on this floor covering printing machine. They 
have proved very successful...as was expected. 

General Electric KON-NEC-TORS are fool- 
proof and wear-proof. They operate through 
millions of cycles without the slightest need 
for maintenance or replacement. There is 
no possibility of sticking or oxidized contacts. 


COLOR PATTERNS UNDER PERFECT CONTROL 


KON-NEC-TORS & 


a ie 


These proved switches are the first choice of 
designers where complete dependability is a 
primary specification. Be sure to get a copy of 
the new KON-NEC-TOR Bulletin 603. It gives 
you complete information on the various types 
of General Electric Mercury Switches and 
includes valuable hints for their application. 
For complete information write to the General 
Electric Vapor Lamp Company, 887 Adams 
Street, Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 
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AN ENGINEER'S APPROACH 


(Continued from p. 52) 


weight, permanently and securely attached cord avoid- 
ing the usual annoyance of broken and disconnected 
cords, high speed heating, convenient handle, etc. 

The realization of desirable features of design and 
the conception of means or schemes for producing such 
features is only part of a designer's work. This must 
always be followed by careful analysis of the cost 
situation. The first attempt is of course directed to- 
ward reduced costs or the addition of certain features 
without increased costs. At times this can be done. 

In an accompanying illustration there is shown a 
highway luminaire for sodium lamps which was de- 
signed about two years ago. It was quite effective for 
directing light along the highway and the appearance 
seemed to be pleasing at the time it was designed. How- 
ever, about a year ago the increasing tendency toward 
designs with smooth curves (stream lines) seemed to 
make a redesign in this direction worth while, combined 
with which were, of course, efforts towards improved 
performance as well. The re-design of this device, as 
illustrated, accomplished this result without increased 
cost. The market acceptance of the new design was 
beyond expectations, and although the luminaire was 
intended for sodium lamps, its existence has created a 
demand for similar designs suitable for incandescent 
lamps. This was a reasonably simple case, but fre- 
quently a better product of equal or lower cost can be 
developed only though a combination of research ef- 
forts, utilization of new materials and manufacturing 
methods, and designs conceived to make the use of 
such methods possible. 

The design of the latest electric ranges is a splendid 
example of this. Good appearance, enhanced by white 
enameled surfaces, combined with convenience and 
good performance was always in demand. However, 


URCHASED by thou- 
sands for driving unit 
heaters, refrigerators, 
washing machines, oil 
burners, etc., etc., frac- 






A | JSUALLY the public requires gradual transitions, 

without radical design steps. An example of too- 

progressive design (A). Most people liked this air 

conditioning cabinet of metal and plastic panel inlaid 

with aluminum. (B) But they bought the metal cased 
model with the imitation wood finish. B 





white vitreous enamel could not be applied successfully 
to large and complicated pieces. This resulted in the 
practice of combining cast-iron and sheet-steel parts 
having a black finish with a few white panels of simple 


ETTER industrial devices. (A) This heavy duty push button with mushroom head 
is indicative of progress that meets industry demands. For use in bakeries, etc. 
where the usual shrouding is undesirable. (B) These rugged switches are dust- 
tight and water tight and go well where operating conditions involve fumes, dust 


tional horse power motors and moisture. (C) Electronic devices are developing rapidly on a wide front. 


of today are notably com- 
pact, powerful and effi- 
cient. This is a rubber- 
mounted, capacitor-start A 
type with inbuilt thermo- 
static protection. 





Here is a new ignitron welding contactor with no moving parts, no arcing con- 
tacts, low maintenance and longer welding tip life. 
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G-E UNDIVIDED 


ONE SOURCE FOR ALL ELECTRIC EQUIPMENT 





Relying on General Electric not only saves Wilson’s time 
but also assures his obtaining electric equipment with 
matched electrical characteristics—equipment designed 
to Operate as a unit. 


Moreover, no matter where Wilson’s machines may go, 
his customers will find a G-E service shop nearby for all 
types of electric equipment. 


OMEHOW, Wilson's never all tied up with a lot 
S of details. He’s one machinery manufacturer 
who is free to devote his time to important prob- 
lems. A wise delegation of responsibility, he has 
found, leaves him time for bigger things—for con- 
tacts or broad design and sales problems. 


Take the electric equipment on his machines, for 
example. Instead of groping through a maze of 
details in trying to co-ordinate many makes of 
electric equipment, Wilson leaves all the electrical 
details to one manufacturer. He delegates to 


GENERAL & 








Take @ Tyo (rom Wilson! 


General Electric the undivided responsibility for 
the electrical end of his machines. 


Delegate the Responsibility 


If you're ever harassed by trying to work out elec- 
trical details, take a tip from Wilson and try letting 
our engineers help you co-ordinate the electric 
equipment. 

We don’t claim that as a result you'll have every 
afternoon free for a golf match. But maybe you 
will have at least a few more hours to devote to 
your major design or sales problems. A phone call 
will put you in touch with a sales engineer in our 
nearest office. General Electric, Schenectady, N. Y. 


ELECTRIC 


011-367 






shape. [Experience with low-oven gas ranges requiring 
frequent attention to food prepared in the oven had 
created a decided demand for a high location of the 
oven for convenience. Extended analysis of enameling 
processes, together with a welded design consisting of 
few pieces and permitting proper support during the 
enameling process and many other refinements, taking 
into account expansion and contraction stresses during 
shipment, etc., made possible a body form later devel- 
oped. At the same time, more exacting requirements 
for appearance, together with a realization that auto- 
matically regulated electric ovens require little attention 








Y providing heat in a small, hard-to-reach part, 
a General Electric heating unit materially 
increased production of a Dek-O-Letter machine. 





The machine is used in the Schiller Book Bindery, 
San Diego. Users like electric heat built into their 
equipment. L. B. Becker, proprietor, writes that, 
in addition to increased production, electric heat has 
given uniformity impossible before and _ greatly 
reduced costs because the heat is exactly where 


ers? styled but 
without sacrificing 
utility, efficient electric 
roasters have brought 
the pleasures of auto- 
matic cooking into 


needed. thousands of homes and 


; sometimes lead to the 
General Electric heaters are high-resistance coils ; purchase of a full-sized 
packed in a heat-transferring agent and sealed / | . 

: eae : ¥ , UF } electric range. Good 
against wear and oxidation by a heat-conducting, ao vs , heal, iet ‘ 
corrosion-resisting metal. This is the widely known ew Sener se 
Calrod construction. It assures long, dependable and greater movement o 
service in any kind of heating job. air for the same power 


input in electric fans. 
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Immersion heaters are made for all kinds of liquids. 
Strip heaters are made for convection or radiation 
heating of machines. Cartridge units, like the one 
installed at the Schiller Book Bindery, are made for 
heating restricted areas. 


and thus make a high location for convenience unnec- 
essary and also that some extra working space on the 
top of the range is very desirable, have brought about 
more recent range designs. 
Whenever it is impossible to introduce desirable fea- 
tures without increasing costs, the designer has to exer- 
cise keen judgment in deciding whether a sufficient 
HEATING i number of customers will be willing to pay more for 
Beiees —_—_ — dil By such features. The automatic circuit breaker, load- 
a Coed Say. peer | center for protection of electric distribution circuits 
Please send me full infor ve furnishes a good example. It is obviously impossible 
eral Electric heating units — to build circuit breakers with exacting requirements for 
repeated safe and successful operation on circuits al- 
; lowing currents up to 5000 amp. for the same price as 
Address..-- pe ) a fuse with a simple fuse-link sufficient for its single 
Pi operation. In new installations the extra cost can be 
more compensated for by the saving in house wiring. 
However, with the millions of existing installations, 
it is very difficult to judge how much an appreciable 
number of people are willing to spend to avoid the in- 
conveniences and annoyances caused by fuses. With 
the earlier breaker design and its inherent cost, little 





Fill out and mail the coupon for a free catalog com- 
piled by heating experts and containing descriptions, 
diagrams, prices, sizes, and ratings of all General 
Electric heating units. 
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HOW G-E Motors 


Help Build Compactness and 


Performance into Sullivan Compressors 


N THE selection of the electric drive for 
its heavy-duty compressors, the Sul- 
livan Machinery Company sought espe- 
cially for efficiency, simplicity, and 
reliability. Compactness and an attractive 
appearance were also desired. 


G-E motor engineers, co-operating with 
the designers, were able to determine the 
right type of motor for the machine, and 
General Electric was able to furnish 
the drive that met exactly the require- 
ments desired. Thus, overmotoring and 
misapplication were avoided, and this 
highly efficient, compact compressor 
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NERAL @ ELECTRIC. 


unit driven by a built-in motor was the 
result. 


You'll find it very profitable in your 
machine-design program to take advan- 
tage of General Electric’s complete serv- 
ice, which makes possible a unit of 
modern design, greater manufacturing 
economy, and ready customer acceptance. 
General Electric can supply the right 
motor for every requirement, and G-E 






designers and engineers will gladly work 
with you in determining the correct 
solutions of your electrical problems. 
General Electric Co., Schenectady, N. Y. 





020-359 











RY flexing this Flamenol wire back 

and forth as fast as your hands can 
go—and until they are tired. But you won’t 
see any effect. Flamenol js tough. 


... YET FLEXIBLE 


You can also 
see how flex- 
ible it is and 
thus how eas- 
ily it can be 
run around 
all sorts of 
corners. 


... TEST IT YOURSELF 
The best way to appreciate the good 
features of G-E Flamenol wire is to see 
and handle some samples. We’d like to 
send you a set—in several colors. You can 
then test them any way you want: for 
flexibility and toughness; for dielectric 
strength; for resistance to oils, acids, and 
water; and lastly, for resistance to flame. 


For a set of these Flamenol samples, just 
write on your stationery to the near- 
est G-E sales office, 
or General Electric 
Company, Dept. 
6-201, Schenectady. 


New developments, such as 
Flamenol, are fast changing 
ideas as to the type of insulated 
cable that is best adapted for 
@ particular product. See a G-E 
cable specialist to make sure 
of always getting the right 
type—and the most for your 
cable dollar. 
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business was to be expected from home-owners, and 
its use was restricted essentially to industrial and com- 
mercial establishments, where factors other than mere 
convenience were important. The new design previ- 
ously mentioned represents a supreme effort in design 
to bring the cost to a point which will result in a broader 
field of application. 


WHAT ARE THE INTERESTS OF USERS? 


N AN attempt to judge how much value may be 

placed by certain users on various features and which 
of several features they are likely to prefer, it is ad- 
visable to keep in mind the primary interest of the par- 
ticular class of customers. 

This point can be illustrated by a reference to 
two types of vacuum sweepers. A type used a good 
deal in Europe consists of a bucket and a hose. The 
bucket is of considerable weight and has to be lifted 
from place to place while the work is being done. 
Since in Europe anybody who can afford a vacuum 
sweeper usually has hired help, the primary interest 
of the purchaser is to obtain a device which gives good 
service in the cleaning operation, and the inconvenience 
of moving the heavy bucket around is only of secondary 
interest since the purchaser is not going to do the work 
herself. Various attempts have been made to intro- 
duce this type of sweeper into this country, but with- 
out success. Vacuum sweepers are in more general 
use in this country, and since many women who have 
them do their own house work the greater convenience 
of the light-weight sweeper wins out even though its 
actual performance may be somewhat inferior to that 
of the heavier bucket-type sweeper. 

In case of merchandising goods the value of appear- 
ance simply cannot be over-emphasized. A roaster such 
as is shown in an accompanying figure and similar 
household fans will attract favorable attention regard- 
less of their many other features. 

While the need for progressive design activities has 
been stressed, this must not be carried to the point 
where the changes at any one time are too radical, as 
the public will not be ready to accept them. 

According to the latest ideas of artists, it is wrong 
to camouflage any material to imitate another; they 
teach that each material should be used in such a way 
as to bring out and emphasize its own qualities. Ac- 
cordingly, the pleasing air-conditioner, shown in an 
accompanying illustration, was developed along modern 
lines. A combination of metal, plastics and inlaid alum- 
inum gave most striking and beautiful color effects. 
However, it was realized that this design would not 
be generally accepted at the time, and a metal case 
with imitation wood finish was also offered, contrary 
to the ideas mentioned. The practical result was that 
everybody greatly admired the modern design, but about 
ninety per cent of the customers bought the conditioner 
with the wood finish. 

It is obvious that these notes on design do not cover 
such a broad subject exhaustively; however, the ex- 
amples given should be helpful in increasing on the 
part of the design engineer the realization that all of 
his work is done primarily to serve and please mankind 
and that most of his efforts should be so directed. 
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ERE is 4 complete line of motors for unusually small devices — 
ons below. 


sturdy and with plenty of output for the applicati 


General Electric has standard motors for most applications and can 


furnish them for round-frame, end-shield, OF foot mounting, OF without 
plied with sleeve 


end shields for building into your device. They are sup 


or ball bearings and with 0 open or closed end shields. 


If you are puilding a new device, G E engineers will be glad to work 


with you on the motor application 
your device. Contact the nearest G-E sales 


to help you select a motor to fit 


exactly the requirements of 


office OF write to General Electric, Schenectady; N. Y. 


If you would like additional 19 information om these motors, write for 


Bulletins GEA- 18444 on shaded- -pole motors and GEA- 1942A and 


GEA-19884 on small series motors. 


APPLICATIONS 


Adding machines Laboratory devices 


Advertising devices Motion-picture projectors 
Bookkeeping machines Perforators 

Bus heaters Postage machines 
Calculating machines e nerf 

Check protectors ropeller fans 

Control equipment 
Domestic devices 
Grinders 

Hair dryers 
Hedge trimmers Typewriters 


Sewing machines 
Sirens 
Ticker-tape pullers 


Time recorders 
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PERMANENT Magnes ALLOYS 


NIPERMAG 
ALNICO - ALNIC § 


We specialize in the manufacture of 
high quality nickel aluminum perma- 
nent magnets, designed, cast and 
ground to your requirements. Our ex- 
tensive experience and our complete 
engineering and testing facilities 
assure you of highest magnetic effi- 
ciency, uniformity of product and 
dependability of service. Our Engi- 
neers will gladly cooperate with you 
on design or other problems with no 
obligation on your part. 


CINAUDAGRAPH CORPORATION 





MAGNET ALLOY DIVISION « STAMFORD, CONN. 





WHY DISGUISE YOUR PRODUCT’ 


(Continued from p. 47) 





machine production precision and exactitude. In the 
simple past a craftsman could shape his work literally 
under his own hands; ours are put together by hun- 
dreds of workmen the designer may never see, operat- 
ing intricate machines with which he has only a nodding 
acquaintance, by processes he only theoretically un- 
derstands. And while the old-timer could alter his 
second job if the first one did not suit him, the modern 
designer must accept the appalling responsibility for 
ten or a hundred thousand identical units in which no 
revision is possible. 

Obviously, then, the modern designer must be a 
specialist, an expert. He must make a thorough first- 
hand study of the function and use of the product, 
another of the product’s present structure with a special 
view to revealing possible variations, still another of 
the materials, methods and equipment required to manu- 
facture it. He must be familiar with the manufac- 
turer’s system of distribution, his promotional and ad- 
vertising methods, the products of his competitors, and 
the market trends. 

Equally obvious is the fact that the kind of beauty 
evoked by the designer will be quite different from the 
beauty of the old handicrafts. So long as we continue 
to use machine-made products, we shall never again 
realize the beauty of hand-craftsmanship. But the 
same basic, unchanging laws of design can give us, 
through the medium of new tools and materials and 
processes, a new style as right and satisfying and as 
true to our time as Gothic was to the Middle Ages in 
which it flourished. 


WHAT ARE THE ESSENTIALS? 


HE characteristics of this style are easily determined. 

Let us examine our tools. The essential fact 
about a tool is that it is adapted to do one thing, 
or one kind of thing, better than it does anything else. 
If used in a certain way, which means a skillful way, 
it gives a predictable result. Now machines are tools, 
and as a class they have one common characteristic : 
and that is precision. The work they do is exact, of a 
mathematical exactness, and they can repeat themselves 
endlessly, practically without variation. This, it is sur- 
prising to reflect, is a wholly new characteristic in the 
whole history of human tools. 

The craftsman of old worked with tools by which 
precision was only approximated and exact repetition 
occurred by accident more than effort. The Eighteenth- 
Century cabinet maker produced furniture for a softly 
candlelit world, and furniture in which the faintly 
varying lines constitute its greatest charm. But our 
machine methods cannot give us that quality of subtle 
variation, no matter how hard we try. They can, 
however, give us the precision which the old craftsmen 
sought but never attained; and that precision has a 
beauty of its own of the most exalted quality. It is 
the beauty of the exactly straight line, the perfect circle, 
the precise arc, the definite curve. The mathematical 
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STANDARD MOLDING PRESSES 


If increased output interests you, increases that in some 
cases run as high as 30% to 50%, install modern Stand- 
ard Presses. These flexible, wide range, toggle-type 
presses lower molding costs by increasing output and by 
reducing operating and maintenance costs. 


Standard presses are complete units, with self-contained 
pump, piping and controls. Steam and electric connec- 
tions only are required. Low hydraulic pressures (500 
to 1,100 lbs.), with accompanying freedom from leaks and 
high maintenance costs, actuate tripple-toggles to pro- 
duce desired molding pressures (up to 300 tons). Presses 
are flexible ... readily adjustable to meet exact pressure 
requirements of the mold. Because of toggle action 
presses are quick-acting, automatically slowing down and 
closing only as fast as material will flow. There’s no 
“cocking” of mold, no excessive wear and tear on mold 
inserts. 


One “finger-operated” four-way valve controls entire 
operation. One operator frequently runs up to six presses 
—the press closing, breathing, curing, opening and eject- 
ing automatically. Many other cost-cutting features. 
Built in six sizes, 20, 50, 100, 150, 200 and 300 tons ca- 
pacity. 


Advantages of Standard Presses have been conclusively 
demonstrated in many plants. Investigate! 
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ing Costs With... 


Completely flutomatic 
STOKES MOLDING MACHINES 


The Stokes No. 200, first completely automatic molding 
machine for thermo-setting plastics, makes molding in 
limited quantities an economical operation. No labor is 
required except to keep hopper filled and remove finished 
parts. Molds a wide range of parts up to about ten 
square inches in area. Takes full advantage of accu- 
rately timed “breathing”; possible only with automatic 
control and operation, to cut production time. Produces 
highest quality moldings at astonishingly low costs. 


This machine is a completely self-contained molding 
plant. Power cost, approximately one kilowatt per hour 
for both heating and operation, is total operating cost. 
Low-cost, single-cavity, molds are used. Output up to 
1,500 pieces per day. Machine is quickly changed from 
one job to another. With all operations exactly timed, 
and all pieces made in the same mold, every part is 
identical, minimizing rejections. 


Let us tell you more about the possibilities of Automatic 
Molding and show you samples and case histories. 


F. J. STOKES MACHINE COMPANY 


5996 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 


( ust Representative I H. Butcher Company, In 
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Don’t Spoil 
The Design 
of Your Product 


By Trying to Use 
Standard Motors! 


“ESCO” Motors are Custom-Built 


SEE THESE EXAMPLES — 





Torque 
standard construction, 
water-proof submer- 


sible 
proof. 


SEND US YOUR PROBLEM. WE CAN HELP YOU. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 
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Built-in Speed Reducer. 
Large variety of speed 
ratios and mountings 
available. 


Te ee 
INSULATOR 


0) 0 


Universal will take the worry 


off your mind by working 
with you to produce a design 
that wil! definitely eliminate 
all trouble caused by improp- 
er insulator application. Dry 
processed. Extremely close di- 
mension tolerances. Write for 
experimental samples. 
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genius of the ancient Greeks produced architecture of 
miraculous beauty. Today’s machine art is closer in 
spirit to pure Classic than anything the world has ever 
seen since that day. There is no reason why we should 
not make over in its image the world which we have, 
in the past century and a half, very shamefully defiled 
under lesser objections. 

And the rightness of the new style has been sensed 
by the public. An unerring instinct for the right thing 
guides the housewife as she shops for a new gas range 
or electric washing machine. Her husband, out to 
buy some new office equipment or a heating plant for 
his house, doesn’t need to be told which products have 
merit, which are well built. He can see for himself 
with all that is implied. 

This is true for the great number of mechanical 
products which form so large a part of our purchases 
today. And we, the people who plan and build these 
products, find that an age-old rule still holds—pros- 
perity smiles on the job well done. 

Late in this day of mass production, we have found 
that an attractive product sells better than an unat- 
tractive one, that the product which states its purpose 
simply, cleanly, undisguised, is right, and that rightness 
arouses the desire to buy. It has dawned on us, 
finally, that ugliness is a mistake, a blunder, a waste, 
unacceptable and unforgivable, a confession of poor 
workmanship and problems unsolved. Not very clever 
of us to have abandoned and forgotten such basic 
truths, is it?) The human race has acted on_ this 
knowledge for centuries. 


TO LOOK LIKE WHAT THEY ARE 


T IS a remarkable fact, too, that the public is not 

misled by meretricious pretenses or elaborate cam- 
ouflage. The public instinct for sound quality has al- 
ready led to an almost complete abandonment, by 
progressive manufacturers, of decoration and ornament 
on their products. Today our gas ranges, furnaces, 
refrigerators and washing machines are vying with each 
other in classic simplicity, a chaste perfection of line 
and form which represents the very highest standard 
of beauty possible in these mechanical utilities. They 
look exactly like what they are; they conceal nothing 
and pretend to do nothing. Their designers have 
striven to reduce their functional forms to the simplest 
possible terms, relying on the fundamental aesthetic 
values of line, form and proportion, and the inherent 
qualities of the necessary materials, for the high order 
of beauty attained. 

This reawakening of critical standards, inspired un- 
questionably by the clean, classic simplicity of our new 
machine design, is a heartening thing to contemplate 
in a time of uncertainty. It points surely toward a 
deep-seated contemporary desire for a new world, one 
redesigned for human living. By eliminating waste, 
confusion and blunders, we can wipe out the stultifying 
ugliness of the present machine-age town and city, our 
hideous environment. By creating instead economy 
and efficiency, we can substitute beauty. And the pub- 
lic will support this endeavor. This is at once the 
greatest challenge and economic opportunity ever placed 
before the business world. Now it is up to us. The 
signs are in the sky. 
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what happens to the money you 


pay for American PLUS Screws? 
It buys a new fasteniag-Rechod that save dividends in increased produc- 
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A M F A c A N ff a3 S AMERICAN SCREW COMPANY, Providence, R. I. 
Me E (1) Send special bulletin on industry. 
] Please send sample kit of American PLUS Screws 
° and driver. $1.00 to cover cost of packaging and postage 
with the patented recessed head is enclosed. 
Name 
‘ Company 
AMERICAN SCREW COMPANY, PROVIDENCE, R. I. Address 
Chicago office and warehouse: 219 W. Randolph St Detroit office: 1010 Stephenson Bidg Distributor.... 
Pacific Coast Representative: Osgood & Howell, Los Angeles, Seattle, San Francis ‘ ‘ 
RaGiknn Seren Canideee. Mecsas Ca. tis ce As « c Complete stock of American PLUS Screws and Drivers 
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Y-26 


HIGH HEAT MICA PLATE 


FOR FLAT IRONS, TOASTERS, HOT PLATES 
STRIP HEATERS, AND OTHER APPLIANCES 


Scores of nationally known appliance manufacturers have found the effi- 
ciency and economy of Y-26 an invaluable asset in maintaining their high 
standard of product performance. 

Composed of and possessing the broad physical, chemical and mechanical 
properties of natural mica, Y-26 satishes every requirement for heater 
element insulation. Operating temperatures up to 1250° F. (India) and 
1500° F. (Amber) make it ideal for use in flat irons, toasters and all 
other high heat appliances. 

The availability of Y-26 in sheets of any desired size and thickness is of 
material aid in reducing insulation cost to the minimum. 

Samples for test purposes and more complete information await interested 
manufacturers—without obligation, of course. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 
WALTHAM MASSACHUSETTS 
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All CLARE relays are built to adhere 


Write for 
minutely to exacting individual specifica- Descriptive 
tions. CLARE engineers are schooled and Catalog 
thoroughly appreciate that the efficiency of CCl 


your production depends largely upon the 
accuracy of construction and careful choice 
of material used in the relays you install — 
therefore, nothing short of perfection counts. 
CLARE relays are not merely manufactured, 
they are the result of scientific designing, 
permitting micromatic fulfillment of every 
specification detail. You are invited to con- 
sult the CLARE engineers on your problems 
without obligation. 


ee 


EUECTRO MECHANICAL SPECIALTIES | 





LAWRENCE & LAMON AVES. - - CHICAGO 
15 EAST 26TH STREET.. NEW YORK CITY 





DESIGN AND ENGINEERING 


(Continued from p. 49) 
duction had to be kept moving. The result was that the 
engineers were required to make detailed specifications 
on all materials purchased. The approval of all ma- 
terials purchased under those specifications also became 
the duty of the engineers. Thus uniformity of quality 
at reasonable cost was secured. 

Fig. 3—SA62 Range—shows another engineering 
advance—the automatic range. This opened new fields 
to the sales of the ranges because of the marked im- 
provement in performance. Suitable thermostats were 
not available and these had to be developed. The timing 
mechanism had also to be worked out as those in ex- 
istence did not meet electric range requirements. 

Fig. 4.—RA73 Range (all white—illustrates a great 
contribution to the range industry (whether electric or 
fuel )—the all-porcelain finish. The public was becom- 
ing conscious of the advantages in appearance and 
cleanliness of porcelain enamel. It had been used on 
parts of the ranges before this time, but not as an 
overall finish. This improvement was not secured 
without considerable work by the engineers interested 
in ceramics. 

The acceptance of the all-white porcelain range was 
startling. It was evident that the public was becoming 
appreciative of the clean, attractive appearance. Elec- 
tric ranges had previously followed conventional lines 
during the black japan era and the transition period into 
porcelain enamel. Architecture and interior decorat- 
ing had begun to follow advanced, practical designs 
rather than haphazard, meaningless styles. 


ELIEVING that the American people would ap- 

preciate real styling, a designer was introduced into 
the engineering department. Prior to this time, an 
engineer believed that he “designed” the apparatus. 
However, the public had come to understand the word 
“design” as applying to the general appearance or 
style of the device. This was due to the use of the 
word in this sense by architects and interior decorators. 

In 1929 the first modern styled range was developed. 
lig. 5—RA65 Range—shows this range. From this 
time on, the “design” of ranges was given as much 
consideration as other important features. However, 
with a question as to the “design” conflicting with per- 
formance or durability, the latter took precedence. 

The performance and durabilty of the ranges had 
been steadily improved during this time. One of the 
most vulnerable points of the electric range was the 
cooking surface heating unit. Except for improve- 
ments, the surface unit was still basically the same as 
it was when used on the original range. Heater coils, 
laid in porcelain bricks, were the conventional type of 
heating unit. They were slow and fragile. Research 
had developed the Hotpoint Calrod type of enclosed unit 
and in 1929 these units were introduced. 

The original Hotpoint Calrod units offered consider- 
able improvement over the old type units. However, 
an intensive development program was started on the 
unit in accordance with the regular engineering prac- 
tice. By 1933 the unit differed considerably from the 
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YOUR OWN FIGURES PROVE THIS STORY 
The place to look for profits today is in 
your plant! In the face of higher selling 
costs (in relation to gross income ), operat- 
ing profits are more dependent than ever 
on manufacturing profits. 

Manufacturing profits begin with labor 
and material economies. That is funda- 


mental! And also the one and only reason 
for this message. If you use (or ought to 
use ) bright finish, stamped or formed metal 
parts, we can show you how to increase 
manutacturing profits — and incidentally 
how to increase sales appeal, too. For the 
facts, read this story — 


NEW PROFITS—THROUGH PRODUCTION ECONOMIES 


With American Bonded Metals, you profit by saving. American Bonded 
Metals come to you completely pre-finished. You stamp or form your prod- 
uct. All finishing costs stop right there! When it’s stamped, it’s finished, in one 
operation! 

With fewer and faster handlings, you step up production. With absolutely 
uniform, unmarred finishes, you end rejection trouble. You save on labor, on 


equipment, conserve floor space. That means larger manufacturing profits. 

There are 20 brilliant American Bonded Metals — combinations of all 
popular plated finishes on all standard base metals — with properties, sur- 
face treatments and specifications to meet every production need. American 
Bonded Metals cost surprisingly little more than raw stock—much less than 
alloys. With all these advantages in their favor, isn’t there sufficient reason 


to have samples and prices? 


The complete‘story of pre-finished American Bonded Metals is 
told in an unusual book that illustrates the metals in full color 
— shows hundreds of successful applications on leading prod- 
ucts in practically every field. Quotes actual cost savings. Con- 
tains production data compiled in one volume for the first 
time. It is offered to you as the most complete design and idea 
reference in the metal industry. A copy is available free. Re- 
quest it, please, on your business letterhead. 








AMERICAN NICKELOID 
COMPANY 


Sales Offices in Principal Cities 


Prefinished. SHEETS, COILED STRIP, ROUND EDGE FLAT WIRE 
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12 SECOND STREET, PERU, ILLINOIS 





1/4] 


Custom Built 


; to Exact Requirements 


Here is another example of how Ohio creates motors of 
special types and designs, motors that become an integral 
| part of the machine or appliance which they power. 


This new torpedo-shape motor offers minimum inter- 
ference to the flow of air. Its design blends beautifully 


with the large air circulators which it powers . . . both 
from the standpoint of finish (black crackle) and shape. 
| It drives fans 22 to 30 inches in diameter. 


This new motor is now being made in single speed or 
two speeds. The single-speed is generally 1140 RPM. 
The two-speed motor is controlled by a two-speed 
toggle switch and is made in 860 and 1140 RPM; also 
1140 and 1750 RPM. In either single or two-speed 
motors thermal cut-out switch for protection of the motor 
is supplied if desired. This is a split-phase long-hour 
operation motor with low starting current. It is available 
in either totally enclosed or open ventilated frame. 


If you would like effective assistance in solving your 
motor problems, call on Ohio Engineers. Their aid 
is yours for the asking. 


THE OHIO ELECTRIC 


MANUFACTURING CO. 
5905 Maurice Ave., Cleve'and, O. 



















































original except in general principle. The life had been 


increased tenfold and the speed and efficiency, improved 
20 per cent. By 1935 further improvement in dura 
bilitv, performance and cost had been secured. 

Space does not permit details of this Hotpoint Cal. 
rod development program, It was necessary to develop 
new processes, new materials, and new equipment to 
secure the final results. The program has been so suc- 
cessful that the open type units are no longer used on 
ranges of our manufacture. Open type units are in 
the minority on ranges for the entire industry. This 
has been brought about by the public demand for en- 
closed units, due to the success of the new unit. 

Many other important engineering developments have 
been introduced. One of the most successful has been 
the welded steel body for ranges, finished in porcelain 
enamel or organic baked enamel. The porcelain-fin- 
ished body was the most difficult and successful. A 
stronger but lighter range with better appearance and 
greater durability was thus made possible. 

Fig. 6.—RAI18 Body Construction—shows the con- 
ventional type of construction prior to 1937, 

Fig. 7—RC1 Range—shows the same frame pro 
duced by the new method. A more substantial and 
durable body was secured but the weight was reduced 
33 per cent. This new construction was made possible 
by several years study of the materials, equipment and 
construction. 

Fig. 8—RC4—DeLuxe Model. This shows the 
finished product in which the best and latest engineer- 
ing and design has been combined. The streamline, 
kitchen cabinet idea was first brought out by our en- 
gineers in 1932. This is a perfected 1938 design. 

Another major engineering development of recent 
years in the electric range is the multi-heat surface unit. 
The flexibility of this unit has given the user of the 
range many new conveniences. There are just enough 
heats to take care of every possible need. More heats 
would be confusing and require more adjustments. 

Many other developments have been worked out to 
the mutual advantage of the consumer and the manu- 


facturer. When new materials or processes became 
available, they were studied to find if they offered an 
improvement over those in use. In some instances, a 


development could not be completed because of the 
lack of some material or process. In these cases it 
was necessary to develop them in our own organization. 

Ikngineering has contributed in other ways than 
merely improving an appliance. The electric water 
heater, operating on the off-peak storage principle, was 
developed and promoted by engineering. This ap- 
pliance was a satisfactory source of revenue to the 
utilities at rates which had usually been considered im- 
possible for domestic use. A study of the economics 
and the dissemination of the formation gained from this 
study showed the way to many utilities to profitable 
business in water heaters. The general acceptance of 
this type of water heater speaks for this contribution. 

Similar case histories on other appliances exist. The 
reasons for emphasizing engineering and design in these 
appliances are the same as those illustrated. An ag- 
gressive and progressive engineering development pro- 
gram is one of best insurances to public acceptance of 
our products. 
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In many ways. But the most 
important is the protection it 


How will 
KIMPAK* 
help us in- 
crease profits 
on our electri- 
cal appliances? 


gives the surfaces of your mer- 
chandise in transit. That’s vital, 
because when your appliances 
arrive factory-fresh, dealers sell 
them faster and your profits 
take a jump. 



















coe 






It’s specially designed to protect ex- 






pensive surfaces. It is soft and resili- 


Just how does } ent — absorbs the shocks that scar 
KIMPAK 
give us that 


advantage? 










plastic surfaces, or bright metal 










trimmings. It acts as a buffer to help 






prevent articles from scraping against 
each otherand the crating. KIMPAK* 





is free of dirt or grit—it will not 
mar even the finest finish. 



























Yes. That's the beauty of KIMPAK— you 
can adapt it to any product. Whether 








Is 
KIMPAK 
suitable for 


you're packing refrigerators and washing 
machines, or wrapping radio tubes, 









lamps, or electric clocks, you'll find 
there’s a convenient size and form of 


everything KIMPAK for the job. There are rolls, 
heat sheets and pads, and each form is avail- 
we make able in a large variety of widths and 





thicknesses. 














Will 
KIMPAK 
affect the 
operation of 
our shipping 
room? 


I’m glad you asked that question. 
Your shippers will actually be able to 
work more efficiently with KIMPAK. 
It’s as easy to use asa piece of string 























= a —they simply lay it on or tuck it 
around the appliance to be shipped. 
You'll find Kimpak ends all muss, 
fuss and waste in the shipping room. 
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Because... 


1. The KLOZURE sealing ring is molded 


\ to exact specified size from an exclusive 


\ Garlock compound developed especially 
for oil seal service. 

2. This non-porous compound resists oil 
and heat; it does not become soft and 
j flabby in service. 

3. Heavy spring loading is not required to 
maintain leak-proof contact between 
the resilient sealing ring and the shaft. 
4. This non-abrasive, tough and 
durable material gives long, de- 
pendable service. 


The Garlock KLOZURE is furnished in a 


complete range of sizes. 


| Write for Catalog! rN 
rl ‘ . “L" YL7ING . / PX \ 
THE GARLOCK PACKING CO. i 

Palmyra, N. Y. Ga 


In Canada: The Garlock Packing Co. 
{ of Canada Ltd., Montreal, Que. 





| Typical application of Garlock KLOZURE 


————_ 2 









National Electrical Manufacturers Association 


Nema News 


D. Hayes Murphy, President W. J. Donald, Managing Director 


EMA’S annual meeting will be held in Chicago, 
October 24-28. The recently approved procedure 


whereby Nema members are informed prior to the 
annual meeting regarding the program and project cost 
budget for the coming year will enable them to attend 
the meeting well prepared to offer constructive eriti- 
cisms and proposals in order to make the application 
of the cost-of-service method of determining dues as 


nearly perfect as possible. 

The outstanding event of the coming convention will 
be the policies division meeting which will be devoted 
to consideration of Nema’s program for 1939. Classi 
fication of activities in this program will be under four 
headings. It will have a complete index of projects 
and an analysis of the projects as they apply to the 
needs of business management in each of the member 
companies as well as the electrical manufacturing in- 
dustry at large. Paralleling the project description will 
be a statement concerning its objectives and the bene- 
fits to be derived from this activity. 

The two major classes into which Nema activities 
are divided are: 1. General benefit projects—those in 
which the benefit accrues to and the cost is borne by 
all sections. 2. Special benefit projects—those in which 
the benefit accrues to and the cost is borne by less than 
all sections. 

Kach of these divisions is sub-divided as follows: 
(a) Continuous—a project that has continued for some 
time and that might reasonably be expected to continue 
for a considerable time in the future. (b) New or 
temporary—a project of relatively recent origin or 
that the industry situation, which the project is de- 
signed to meet, may be remedied within a reasonable 
time. 

The project cost budget will be presented for action 
of the policies division and, in addition, the report of 
the nominating committee will be made and the annual 
election to the board of governors completed. 


SSUANCE of the annual schedule of shows and ex- 

hibits has been arranged for the first week of October 
this year. Compilation will include date, location, head- 
quarters of sponsor, and name of exhibit director for 
all 1939 shows on which information has been obtained 
as of September 26. Names of shows which are to be 
held but for which the exact date and location have not 
vet been fixed will also be included. 


TANDARDS which have been approved by the 
codes and standards committee since April 1938 in- 
clude the following: Domestic appliance section—stan- 
dards for hot plates and disc stoves. Feeder voltage 
regulator section—input voltage variation losses. Large 
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SLANE: 


then you NEED this new 
illustrated Bulletin describing Tor- 
rington AIRISTOCRAT Quiet 
Propeller Fan Blades. 


ronersaurre 


You can determine quickly the proper 
TORRINGTON fan blade for each 
application by referring to the charts 
contained in this Bulletin — with 
curves showing air delivery and power 
consumption at all recommended 
speeds. (Guaranteed tests made in 
our own laboratory and _ recorded 
under NEMA code.) Sizes: 8” — 10” 
—_— = 14” - - 16” — 18” — 20” — 
— 30”. 


@oiovew DESIGN 


You have assurance of the latest de- 
velopments in scientific engineering 
practice — plus attractive appearance 
and quiet operation — guaranteed by 
continual research by experienced 


TORRINGTON engineers. 


P ices 
Weite AAW You have the benefit of 40 years of 
specialized experience in the design, 


A new illustrated bulletin containing full data on Torrington development, testing and production 


AIRISTOCRAT Quiet Propeller Fan Blades will be sent on re- of fan blades. 
quest. Tear off the coupon and mail TODAY. 


TORRINGTON 


FAN BLADES = 
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Signal motors are 
used in the Dehy- 
drator Display Case 
by Warren Co., At- 


] 
fanta, Georgia 





Here is one of many applications 
for fractional horse power motors 
in which Signal specializes. If 

| you want dependable, priced- 
right motors in the following types 
and power ranges: 


if Universal 1/500 to 1/10 H.P. 
| Induction shaded pole 1/250 
to 1/12 H.P. 


send us your specifications. 


Signal is a specialist in the small 
motor field, with a background of 
successful motor production dat- 


ing back to 1892. 


SIGNAL ELECTRIC MFG. CO. 


‘ 
Menominee, Michigan 
Offices in all principal cities 
; 
fe 
‘ 
* 





generating and converting apparatus section—values of 
transient reactance for vertical water wheel generators. 
Magnet wire section—standards for heavy walled 
enamelled round copper magnet wire. Radio apparatus 
and electronic tubes section—method of counting hours 
at standby voltages. 


ERSONNEL changes among representatives in vari 

ous divisions and sections of Nema recently made 
by member companies in the refrigeration and house 
hold appliance fields include the following: R. C. 
Cameron, sales manager of household appliances, Kel- 
vinator division of Nash-Kelvinator Corporation, re- 
places Pierre L. Miles as an associate representative 
and takes his place in the electric range and water heat- 
ing sections. Merlin Wiley no longer represents Nash 
Kelvinator in the refrigeration division and household 
refrigeration section. 

Frank Thornton, Jr., of Westinghouse Electric & 
Mig. Company, has been named chairman of the general 
engineering committee recently set up in the domestic 
appliance section. P. Y. Danley, of Westinghouse, is 
no longer affiliated with the refrigeration division and 
the commercial and household refrigeration sections. 
R. C. Cosgrove, manager of Westinghouse’s household 
refrigeration department, becomes associate representa- 
tive affiliated with the refrigeration division and house- 
hold refrigeration section. He is voting representative 
in the latter section, and T. J. Newcomb is the com- 
pany's voting representative in the commercial refrig- 
eration section. 

Colt’s Patent Fire Arms Mfg. Company now is affili- 
ated with the industrial control section, with D. G. 
Phelps, vice president, as voting representative and 
LL. H. McClure as associate representative. 

C. M. Snyder, manager in charge of sales for the 
appliance and merchandising department, General Elec- 
tric Company, has been named an executive representa- 
tive. A member of the business development commit 
tee, Mr. Snyder is to be affiliated with the following : 
domestic appliance section ; electric flat iron, food mixer 
and roaster groups; electric range section; electric 
water heating section; fan motor section and refrigera 
tion division; household refrigeration and commercial 
refrigeration sections. H. H. Watson, designing engi 
neer, wiring materials section, General Electric Com 
pany, has been named an associate representative and 
is to be affiliated with the following: fuse and wiring 
device sections ; attachment plug, lamp holder and snap 
switch groups. 

J. R. Lavelle, John Wood Mfg. Company, Inc., is 
the new technical committee chairman of the electric 
water heating section. 

I. A. Bennett now is voting representative of Na 
tional Electric Products Corporation in the rubber 
covered building wire section, instead of W. C. Robin 
son, Jr. 


FFICERS elected at a recent meeting of Nema’s 
radio apparatus and electronic tubes section were 
G. W. Henyan, General Electric Company, chairman, 
and Frank Kune, H. O. Boehme, Inc., vice-chairman. 
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“HEAT-CONDITION” YOUR PRODUCT 


with ROCKBESTOS heat-resisting wires 


Here’s real help for you in condensed form. Clip out and keep this page for quick reference when you reach the 
wire-specifying stage of your designing. If the wiring in your products encounters heat, fumes, oil, grease, or may 


get afire—then you need Rockbestos. We show but a few of our wide line of asbestos insulated wires, cables and 


cords. Samples on request. Read the descriptions and learn how our wires may help you. 


Rockbestos Products Corporation, 





APPARATUS HEATING CABLE—TABLE LH 


No. 19 A.W.G. nickel-chromium resistance wire insulated with .040” of felted asbestos and 
covered with 4/64” waterproof lead sheath. 





ASBESTOS INSULATED APPLIANCE LEAD WIRE 


Sizes No. 8 to 20 A.W.G. solid or stranded copper, monel or nickel conductors insulated 
with .032” or .040” of felted asbestos in black, white or colors. 


EE 
ASBESTOS INSULATED MAGNET WIRE 


Round, square or rectangular asbestos insulated conductors finished to meet 
varying coil treating requirements. 











a Sa 
MPT Tree 





rrr ieee | 
VerreersIPOU TTT icry 


THERMOSTAT CONTROL WIRE—TABLE TC 


Sizes No. 14, 16 and 18 A.W.G. in two to six conductors with 12'/,, 25 or 
32 mil wall of felted asbestos insulation and cadmium plated steel armor. 
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600 VOLT A.V.C. SWITCHBOARD WIRE—TABLE B 


Sizes No. 18 to No. 0000 A.W.G. with varnished cambric and felted asbestos insulation and 
grey, black, white or colored flameproof cotton braid. 
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600 VOLT ALL-ASBESTOS RHEOSTAT CABLE—TABLE R 


Sizes No. 18 A.W.G. to 2,000,000 CM insulated with a heavy wall of felted asbestos 
covered with a rugged asbestos braid finished in black, white, or colors. 





600 VOLT A.V.C. MOTOR LEAD AND APPARATUS CABLE-TABLE L 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with two walls of felted asbestos and a 
high-dielectric heat-sealed insert, with a heavy asbestos braid overall. 





600 VOLT A.V.C. POWER CABLE—TABLE E 
Sizes No. 18 A.W.G. to 2,000,000 CM insulated with laminated felted asbestos and var- 


nished cambric, and an asbestos braid. Other constructions for service voltages up to 8,000. 


32 Nicoll Street, New Haven, Connecticut. 


Manufacturers of photographic developing tanks, 
dry print developing machines, candy making 
equipment, soil heating cable kits and other de- 
vices requiring controlled distribution of mild 
heat can use this pliable and easily shaped heat- 
ing cable to advantage. 


Whether you make waffle irons, hot-plates, small 
motors, ranges, water heaters, radios, ovens or 
blueprint machines we can give you an asbestos 
lead wire made to fit the mechanical require- 
ments of your product. 


If you make motors, protect them against heat- 
induced failure with class B windings of Rock- 
bestos Magnet Wire. Leads of Rockbestos A.V.C. 
Motor Lead Cable will complete the failure 
proofing. 


This multi-conductor control wire is widely used 
by manufacturers of heat control devices as well 
as in low voltage signal and inter-communicat- 
ing systems. Its lifetime insulation and rugged 
armor will give you troubleproof control circuits. 


Combine fire insurance and fine appearance in 
your switchboards with Rockbestos Switchboard 
Wire. It is absolutely fireproof and will not dry 
out under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a 
cushion under the braid. Rockbestos A.V.C. 
Hinge Cable and Switchboard Bus Cable have 
the same fireproof and heatproof characteristics. 


For rheostats, ranges, furnaces, control panels, 
switchboards, or any electrical equipment that 
develops heat, or operates in dry, high tempera- 
tures, use Rockbestos All-Asbestos Rheostat 
Cable, Table R, or All-Asbestos Rheostat Wire, 
Table A with solid conductor. 


Make your products dependable with this motor 
lead cable. It is heatproof, fireproof, greaseproof, 
oilproof and highly resistant to corrosive fumes 
and moisture. Use it for coil connections and 
motor leads in electrified mining machinery, 
motors, electric locomotives, subway cars, etc. 


Use Rockbestos for the internal wiring and 
power leads of heat-exposed heavy electrical 
equipment and you'll add the selling point of 
guaranteed performance. 


Also refer to Electrical World Buyer's Reference Number of 1938. 


ROCKBESTOS ~ the wire with permanent insulation 
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What's Going On— 





HIGHLIGHTS OF MANAGEMENT CONGRESS 


Speaking at the Seventh International Management Congress 








recently held in Washington and attended by business leaders 
and executives from countries throughout the world, A. W. 
Robertson, chairman of Westinghouse Electric & Mfg. Com 
pany, warned that misunderstandings regarding policies and 
ichievements of private enterprise were bound to arise in a 
“kilowatt hour age’ as contrasted t 


a “horsepower civiliza 
tion.” “Under such circumstances, when the wisest are at a 
loss and it seems easier to be wrong than to be right,” Mr. 
Robertson continued, “management must stand by its colors, 
struggling to maintain the cause of free enterprise in a world 
threatened by too much regimentation.” 

Dr. Karl T. Compton, president of Massachusetts Institute 

Technology, in his address on the influence of technical 
progress upon social development, stated “that experience, logic 
and human psychology all support the view that that type of 
management is most likely to be successful in the long run 


which directs and inspires but does not too rigidly control, 

which offers large opportunity for initiative and for criticism, 

r J which has faith in mass judgment of an intelligent group and 
F in the genius which may appear in unexpected quarters.” 

ood A plea for a revival of initiative and enterprise in American 


usiness and industry was made by Ralph E. Flanders, presi- 
dent of Jones and Lamson Machine Company, who expressed 
belief that the country’s physical resources, technical progress 
and numbers of population justified preparations for expansions 


1 


both in standards of living and in industrial activities. 





Taking as his theme the necessity for pioneering in business, 
Frederick W. Nichol, vice president and general manager of 
International Business Machines Corporation, told delegates to 
the congress, “It is my belief that sustained, permanent prog- 
As you know, the “RIGHT STEEL” re- ress in every country depends primarily upon the ability of 

: ; Pek private enterprise to make and to move goods, and upon the 
duces production problems, eliminates costly shidltiu: igh” thes aid Gn akhamea eee 
“time out” periods, and increases operating ; 





Stressing the importance of research in modern business, 


speed. Thomastrip is the “RIGHT STEEL” Mr. Nichol said: “The necessity for and the value of research 
eo «6 « every blow of the press approves its cannot be over-emphasized. \ progressive research division 
quality and assures stampings true to design. is the best insurance that a company can carry. It is one of 


eee cil cilia strip is available i bright the most effective and certain means of protecting the future 


finish and electro copper, brass, zinc, and 


nickel coatings. Accuracy of gauge and WILSON VIEWS THE BROADER JOB 


of a business.” 









| temper along with a bright smooth surface Charles E. Wilson, executive vice-president of General Elec 
enable your presses to stamp approval tric, in congratulating employees of the Bridgeport plant on the 
of Thomastrip without interruption. success of their recent open house program, said: “Under mod- 


ern conditions, employment in such a plant as this is not just a 
job. It is a way of living. An employee is not a robot, hired 
to perform a given task, at a certain speed, so many hours a 


Cc day, for a necessary wage. He can no more cut himself loose, 


am mentally and socially, when he is not working, than the com- 
‘ pil N\' pany can dissociate itself from him and his family and their 
C Ss SUPP Bop 
N 


welfare during those leisure hours. This being true, there are 
RO, 
Sa, | 
striP OD sreet 





only two viewpoints. Either life must be regulated in terms 





of business—sinking to mere existence—or business must be 
developed in terms of life. We have consistently chosen the 


latter course. 


@ Zinc Coated - - Copper Coated 
; MACHINE TOOL INDEX RISES SHARPLY 
@ Nickel Coated - Brass Coated . 
Improved domestic demand and increased foreign buying 
@ Bri inish ted , aoe ; ; 
Bright paaley Sanat brought about the largest percentage gain mn machine tool 
orders since December 1936. Index of combined domestic and 
‘ a foreign orders during August, as compiled by the National 
i: Machine Tool Builders Association, climbed to 120.9, a gain 
f THE ES STEEL CO. Srl tH of 34.9 per cent from 89.6 in July. The figure compares with 
' < : oo. eat : 
Specialized Producers of Cold Rolled Strip Steel 179.8 in August last year. The association has discontinued 


the issuance of breakdown indices showing relative volume of 
orders placed by domestic and foreign users. 


ELECTRICAL MANUFACTURING, OCTOBER 1938 


Oia! Hae ee pe lets to pth oo 
f Pe gre * adie i ae re * % 2 
“ thik 30" 4 “ ie 


“Ride him off!” 


(He’s in a hole—and the only way he can get out of it is to THINK his way out of it. . .) 


Thinking pulled an unknown cigarette up into “the big four”. .. Thinking is building a great 
institution out of the ruins of a defunct motor-car company » » » Every day our engineers 
are working with men of industry who are thinking their way to a stronger competitive position 
... Thinking of short cuts and betterments in product and plant equipment... Thinking of 


some (perhaps) small advantage that will make a big difference .. . Thinking—in the right material. 


NATIONAL VULCANIZED FIBRE COMPANY 


NATIONAL WILMINGTON |, DELAWARE ENOLITE.- 
IBRE Tominsted SAKEUTE 


Serving every Industry with Laminated Products for Electrical Insulation and for innumerable Mechanical Applications. 
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LOW TEMPERATURE BRAZING 
with SIL-FOS cad EASY-FLO 


STRENGTH # DUCTILITY # LEAK-TIGHTNESS 

RESISTANCE TO HEAT— COLD— CORROSION — VIBRATION — SHOCK 

IMPROVED APPEARANCE # HIGH ELECTRICAL CONDUCTIVITY 
LOW COST PER JOINT 





tested in the laboratory and proved by 
thousands of manufacturers who use Sil- 
Fos, explain why low temperature brazing 
has taken such an important place among 
metal joining methods on electrical work. 


It’s the silver in Sil-Fos that makes it 
different from other welding, brazing or 
soldering alloys. It gives Sil-Fos the low 
melting point 1300°F. It makes it free- 
flowing to the point where it penetrates 
almost instantly between close fitting 
surfaces and diffuses into the metals. It 
gives a quick flowing action at a temper- 
ature that is low enough 
to avoid damaging the 


metal joined, 


ALWAYS USE 
HANDY FLUX 


with silvér brazing 
alloys. It is active 
and effective at a 
low temperature 
—1100°F. In fact, 
Handy Flux offers 
the only means 
of taking full ad- 
vantage of the 
low brazing 
temperatures 

of Sil-Fos 


HANDY AND HARMAN 
82 Fulton St., New York 





































NEW WESTINGHOUSE VICE PRESIDENT 


Frank B. Williams, Jr. former 
ly vice president and sales man- 
ager of Diehl Manufacturing 
Company, has joined Westing- 
house Electric & Mfg. Company 
as vice-president in charge of 
the merchandising division suc 
ceeding A. E. Allen who has 
resigned. He will make his 
headquarters in Mansfield. 

Mr. Williams started his in- 
dustrial career on the test floor 
of the Diehl Manufacturing 





Company. By 1915 he had be- 
come production manager of the company. In 1918 he joined 
the sales department of the Western Electric Company. Two 
years later he was made manager of the power apparatus sales 
division of its New York district. He later continued in this 
position with the Graybar Electric Company when that com- 
pany was formed. In 1927 he returned, as sales manager, to 
the Diehl Company of which he was vice president since 1930 


FACTORY BRANCH ESTABLISHED BY G. E. 


Wholesale distribution of General Electric’s major appliance 
lines in the New England area will now be carried on by a 
factory branch recently established in Boston. The new unit 
will be responsible for the distribution of household and com- 
inercial refrigerators, ranges, water heaters, dishwashers, dis- 
posalls, unit kitchens and home laundry equipment. C. M. 
Wilson, previously sales manager for the radio division in 
Bridgeport and more recently district appliance sales manager 
in Boston, has been appointed manager of the branch. 
Coincidental with the establishment of the factory branch, 
the G-E appliance sales districts which formerly had their 
headquarters in Buffalo and Boston have been consolidated 
into a single district with J. A. Ramsey appointed manager. 


MEETINGS AHEAD 


International Association of Electrical Inspec- 


tors. Northwestern section, October 3-5, Spokane, 
Wash. F. D. Weber, P. O. Box 70, Portland, Ore. 
Southwestern section, October 10-12, Long Beach, 


Cal. H. L. Gerber, 205 City Hall, San Francisco, Cal 

American Society of Mechanical Engineers. Fall 
meeting, October 5-7, Providence, R. I. C. E. Davies, 
29 W. 39 St., New York, N. Y. 

American Gear Manufacturers Association. Semi 
annual meeting, October 10-12, Cresco, Pa. J. C. Me- 
Quiston, 602 Shields Bldg., Wilkinsburg, Pa. 

National Safety Congress. Silver jubilee, October 
10-14, Chicago, Ill. W. H. Cameron, 20 N. Wacker 
Drive, Chicago, III. 

Third Annual Porcelain Enamel Institute Forum. 
October 12-14, Urbana, Ill. F. E. Hodek, Jr., 612 N. 
Michigan Ave., Chicago, III. 

American Society of Tool Engineers. Semi-an 
nual meeting, October 14-15, Pittsburgh, Pa. Ford R. 
lamb, 5928 eC! nd Blvd.., Detroit. Mich. 

National Metal Congress and Exhibition. Annual 
meeting, October 17-21, Detroit, Mich. W. H. Ejisen- 
man, 7016 Euclid Ave., Cleveland, Ohio. 

National Electrical Wholesalers Association. 
Semi-annual convention, October 18-21, Chicago, Ill. E. 
Denald Tolles, 165 Broadway, New York, N. Y. 

National Electrical Manufacturers Association. 
\nnual meeting, October 24-28, Chicago, Ill. W. J 
Donald, 155 East 44 St., New York, N. Y. 

Porcelain Enamel Institute. Annual meeting, Oc 
tober 25-26, Cleveland, Ohio. F. E. Hodek, Jr., 612 N. 
Michigan Ave., Chicago, Ill. 

National Paint, Varnish and Lacquer Associa- 
tion. Golden jubilee convention, October 26-28, At 
lantic City, N. J. R. W. Elton, 2201 New York Ave. 
N. W., Washington, D. C. 
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ROXALIN FLEXIBLE LACQUER CO., Inc. 
Box 5810, Elizabeth, N. J. 
Send me ‘The Story of Roxaprene" 
showing photos of test panels, 
detailed tests, etc. 
| am interested in Roxaprene as 
a speed synthetic 


YY 


Ta 


for corrosion resistance____ 
NAME Title 
COMPANY 
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APPLIANCE SALES SHOW DECREASES 
C od a wi A L Air Conditioning. Value of orders booked for air condi- 


tioning systems and equipment during July amounted to $3,- 

. 236,770, a 13.9 per cent decrease from the June figure of $3,- 

ELECTRIC HEAT dries 759,264 and 41.9 per cent lower than the July 1937 figure of 
$5,570,089. Department of Commerce statistics show the first 


seven months’ total this year to have been $25,334,513 as com- 

lacquer pared with $44,315,895 in the like 1937 period, a 42.8 per cent 
decline. 

Mechanical Stokers. Factory sales reported to the De 


a 
quickly— partment of Commerce amounted to 9,061 for the month of July 


in comparison with 6,088 for June and 7,579 for July 1937, 













. sebuiaiibs of 48.8 and 19.5 per cent respectively. Sales for the 
A Practical first seven months this year totaled 32,257 against 41,091 in 
| Use of the similar period last year, 21.4 per cent off. 
| Oil Burners. Department of Commerce reports show total 
| Chromalox 


shipments for July 1938 to have been 10,689 compared with 
Heating Units 9.550 in the previous month, an increase of 11.9 per cent, and 
16,404 for July 1937, a 34.8 per cent decline. From January 
through July 1938 shipments were 56,032, 40.2 per cent lower 
than in the corresponding period last year when 93,746 units 
were shipped. 

Refrigerators. [omestic household units sold during July 
totaled 82,825 compared with 97,776 in June and 179,414 in 
July 1937, declines of 15.2 and 53.8 per cent respectively. For 


CHROMALOX 


Strip Heater 
. the seven months ended July 31, according to reports received 
curved to fit the job. Four of these were used by the National Electrical Manufacturers Association, domestic 


sales amounted to 940,507 as contrasted with 1,765,863 in the 
same pe riod last year, a decrease of 46,7 per cent. 

Washing Machines. July shipments totaled 74,019 com 
pared with 78,354 in June, a decrease of .05 per cent, and 147, 


@ Ina certain plant metal stampings traveling through 
the spraying booth on a rotating table emerged 


while still wet, and their handling marred the finish. 986 in July last year, a decrease of 49.9 per cent, according to 
The trouble was met by constructing a sheet metal the American Washer and Ironer Manufacturers Association. 
tunnel at the outlet of the booth, in which were Shipments from January to July amounted to 615,917 against 
mounted four Chromalox electric strip heaters sup- 1,097,314 in the like 1937 period, off 43.8 per cent. 

plied curved to the required radius. The sprayed Vacuum Cleaners. Sales for July aggregated 68,655, 20 
product thus travels through a tunnel of dry heat as per cent below the June total of 85,918 and 38.2 per cent less 


than the 111,233 units sold in July 1937, according to the Vac 


it leaves the spraying booth, which permits of 179 
uum Cleaner Manufacturers Association. Sales for the 1938 


immediate handling without marring the lacquer. eine Bipass 
January-July period were 747,838 compared to 1,083,170 last 


@ This represents only one more of many hundreds of year, a 30.9 per cent decrease. 
ingenious applications of Chromalox electric heat- 


ing units to industrial needs. New uses come to BRIDGEPORT BRASS EXPANDS 


light almost every day, developed by plant engineers 
familiar with the wide range of Chromalox unit Completion of a new plant in which all rolling mill operations 
types, as well as by Wiegand engineers in cooperat- of the company will be located accomplishes the first major 


: ; ; step in a large expansion and modernization program T- 
ing with manufacturers. e ¢ odet on program unde 


aes : : te : : taken by the Bridgeport Brass Company. Devoted entirely 

@ The application of Chromalox units to any heating to the production of brass, copper, bronze and other copper- 

purpose practically never presents complication, base alloys for industrial and commercial use, the new plant, 

costs are almost invariably low, and results gr ratify- which is the largest single unit of the company’s main build- 

| ingly successful, often to a surprising degree ‘ ings, utilizes the straight-line production principle. In addi- 
Manufacturers of equipment in which heat is tion to the manufacturing plant, a new office and laboratory 
involved are quickly gr rasping the possibilities of uuilding in which all research, development and testing facili- 


ties of the company are housed has been constructed and is now 


these handy heating units. Keep the Chromalox sad 
occupied. 


Handbook of Electric Heat within reach for easy 
reference. The coupon below, with your letterhead, 


will bring you a copy of this book. ENERGY OUTPUT CONTINUES UPWARD TREND 


@ The Wieg: and engineering staff is organized to aid Production of electricity by the electric light and power indus- 
you in the solution of specific heating problems. 


try for the week ended September 17 was 2,214,775,000 kw.-hr. 
as compared with 2,048,360,000 kw.-hr. in the preceding week 
Should you have such a problem whether in the : preceding wee 


and 2,280,792,000 kw.-hr. in the like period of 1937. Total 
design of equipment for heating output in the four weeks ended September 17 amounted to 
liquids, air, machine parts, process 8,546,146,000 kw.-hr. against 8,481,912,000 kw.-hr. in the prev- 
work, etc.—a pencil sketch and ious four weeks and 9,050,763,000 kw.-hr. in the comparable 
description will secure the skilled period of 1937, according to data supplied by the Edison Elec- 
' and experienced cooperation of tric Institute. 


these engineers to your profit. No 


obligation. NEW CONDUCTIVITY COMMITTEE FORMED 


Mail With Your Business Letterhead F.C. 





Houghten, director of the research laboratory of the 


\ American Society of Heating and Ventilating Engineers, has 
; 1 gx ¢ é g Ing Ss, has 
i; Et DV WwW | | L. WwW | E G A N D c oO M P & ht y been appointed chairman of a joint A. S. H. V. E. and A. S. 
7530 Thomas Blvd. Pittsburgh, Pa. T. M. committee on conductivity to determine national standards 
for the measurement of conductivity. Other representatives 

Send me the CHROMALOX BOOK OF ELECTRIC HEAT ptember ages oa i tee a ce 
! serving with Mr. Houghten will be Professor F. B. Rowley 
With euicsids sacaniacevall Sais ciniscinaxedacues {0 and Professor Gordon Wilkes. American Society for Testing 
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HAYDON-fe*? MOTORS 
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bs £4 NITE 
SELF STARTING 





Above is the new Sessions Clock Company self-starting clock 
movement using the Haydon Motor. 





At left is the standard Haydon Timing Motor with oil sealed 
gear train. 


Skillful design by Sessions engineers to utilize the advantages of the Haydon motor resulted 
in the above features of their new self-starting synchronous clock movement. It sets a new 
standard in quietness for electric clocks. An ingenious designing job simplifying volume 


production, economically! 


Haydon hysteresis shaded-pole type motors are also adaptable for industrial clocks, time 


switches, recording instruments, etc., and are available in the same size units for different 


speeds. Easily mounted, with enclosed coils, oil-sealed gear trains, and double bearing shafts. 


HAYDON MANUFACTURING CO. inc. 


ral 4 ait) 








Ma iT eas CONNECTICUT 
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PRECISION DRAWN WIRE 


ENAMELED COPPER 
ENAMELED IRON 
ENAMELED ALLOY 
ENAMELED ALUMINUM 
SILK COVERED 
COTTON COVERED 
CELANESE COVERED 
GLASS FIBRE COVERED 
TWISTED MULTIPLES 
PARALLEL MULTIPLES 
LITZENDRAHT 


Insulations in any combina- 
tion. Manufactured to Nema 
or Customer Specifications. 


WINSTED DIVISION 


Hudson Wire Co., 
WINSTED, CONN. 
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will be H. C. Dickinson, Professor E. R. 
Queer and R. H. Heilman. The National Research Council 
and the American Society of Refrigerating Engineers have 





Materials members 


also been invited to appoint representatives. 


ROBERTSON BACKS OLDER EMPLOYEES 


\. W. Robertson, chairman, Westinghouse Electric & Mfg. 
Company, who is a member of the committee on the problem of 
the older worker recently appointed by the Secretary of Labor, 
declared that industry is not hostile to the older man. “We 
shouldn't lose sight of the fact that men of advanced years 
with jobs hold them when younger men lose theirs,” he con 
tinued. “In other words, during times of depression older 
employees are preferred and continued on the payroll. The 
average organization has a larger percentage of people over 45 
than will be found in an average cross-section of the popula- 
tion.” Speaking before the Veterans of Foreign Wars re- 
cently, Mr. Robertson cited employment figures of his own 
company, indicating that at present 12,410 persons over 45 are 
employed, or 31 per cent of the total payroll, whereas the 
number of persons over 45 in the entire population is about 
23 per cent. He went on to state that the problem of unem- 
ployment is a serious one, both to young and old, but that the 
persistence and willingness to take anything that comes along, 
which is usually a characteristic of the younger person, would 
likewise bring results with an older person. 


AUBURN EXPANDS ITS ACTIVITIES 

In an effort to further diversify its manufacturing activities, 
the Auburn Automobile Company, which discontinued the 
building of motor cars last year, has contracted with the 
Winter Air Products Corporation for the manufacture of 
Winter Air’s refrigerated store display cabinets. Auburn now 
manufactures metal sinks and cabinets, beverage coolers, elec 
tric fans and miscellaneous metal stampings and assemblies. 


RADIO EMPLOYEES’ WORKING HOURS RISE 


Employment reports of the U. S. Bureau of Labor Statistics 
for May 1938 showed a marked increase of 7.3 per cent in the 
average weekly working hours of radio factory employees over 
the April average and a 3.5 per cent increase in their average 
weekly earnings as compared with the previous month. Ac- 
cording to the latest government report, radio employment last 
May decreased 2 per cent from April but there was a slight 
increase of 1.5 per cent in factory payrolls. 


BARGAIN PACKAGE SALES EXCEED QUOTA 


New orders calling for a total of 200,000 additional electrical 
appliances have been placed with manufacturers by the Con- 
solidated Edison Company of New York, Inc., following the 
encouraging results of the first day’s sales of the bargain 
electric necessity package which were twice the anticipated 
quota. Reports from manufacturers of the various appliances 
included in the package indicate that these additional orders 
will considerably extend the employment period of the men 
now engaged in their production. The campaign, whose theme 
is the creation of jobs for men, was organized by the Con- 
solidated Edison Company and its affiliated companies in co- 
operation with approved appliance dealers. 


ABOUT PEOPLE YOU KNOW— 
W. F. Bugenhagen, who has been connected with the Alum- 


inum Goods Mfg. Company for 28 years, has been appointed 
general sales manager. 

F. D. Newbury has succeeded the late H. M. Wilcox as 
manager of the new products division of Westinghouse Electric 
& Mfg. Company. 

Ray Legg, manager of the Kelvinator national direct sales 
division, has been promoted to the general sales managership 
of the Leonard refrigerator division of Nash-Kelvinator Cor- 
poration. R. J. Scheu replaces Mr. Legg in his former 
capacity. 
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MODERNIZE THE 





‘ Note These Features 


= Maintains correct cord length at 

- all times — automatically. 
Eliminates cord wear — stops 

st kinking and tangling. 

it Avoids danger of accidents from 


dangling cords. 
Pays out cord as required — re- 
trieves it automatically. 
Rugged, fool-proof — uncondi- 
al tionally guaranteed for 5 years. 


me A COMPLETE, SELF-CONTAINED UNIT 
SPECIFICATIONS: The CORDOMATIC unit illus- 


in As shown in the small 


“FORGOTTEN CORD” 


“A } —OR WHAT HAVE YoU 


>) 





Ti 
Q |e 
WITH THIS NEW CORDOMATIC REEL 


ee 
MAE VMS UE) 


aE 
EXTENSION CORD 
a 


” Now for the first time in the history of 
modern electric appliance design, we are 
making available a standardized, compact, 
dependable and inexpensive “Automatic Cord 
Control Reel Unit,” which offers a new and 
compelling sales feature for your product, 
as well as a practical and attractive solution 
to your Electric Extension Cord Problem. 

Regardless of type, design or service of the electric appliance, machine 
or device you manufacture, here is a CORDOMATIC REEL UNIT that can 
transform the unsightly, troublesome and entangling electric extension 
cord into one of your product’s most outstanding CONVENIENCE FEA- 


TURES — namely, INVISIBLY MOUNTED CORD — AUTOMATICALLY 
CONTROLLED. 


CORDOMATIC gives the exact needed cord length at all times with the 
assurance that, when the cord is not in use, it is out of sight and out of 
the way. Depending upon cord specification, the unit illustrated will accom- 
modate a cord length up to 15 feet; other types up to 25 feet. 

We invite correspondence. Our CORDOMATIC ENGINEERING SERVICE 
is available to responsible manufacturers to the extent of making sample 
CORDOMATIC installations in your own product, without cost to you. 












d illustration above, the 
eS Cordomatic unit may be 
rs concealed inside the cab- 
on inet, apron or base of 
ne an appliance. Other types 


n for external use, designed 
o- to match the finish of the 
product, also available. 





CORDOMATIC DIVISION, Vacuum Cleaner Corp. of America, Wissahickon Ave. at Juniata St., Philadelphia, Penna. 


FOURTH ANNUAL PRODUCT DESIGN NUMBER 


trated above is 5144” in diameter by 2” wide. Other 
types are available in any design or style, either 
with constant tension or suitable braking device. 
We provide CORDOMATIC Reels completely assem- 
bled ready for installation on your production line. 

The following types of cords may be used with the CORDO- 
MATIC REEL illustrated: No. 16 and No. 18 AWG Rubber Sheath 


Type SJ; 18 AWG Parallel, PO-SJ-64; No. 18 and No. 16 
AWG Parallel, PO-SJ-32. 


les THE AUTOMATIC CORD CONTROL REEL 


r- Suggested for: PORTABLE OFFICE EQUIPMENT—LAMPS— WASHERS—CLEANERS—SOLDERING IRONS—MEDICAL EQUIP- 
er MENT—JUICE EXTRACTORS—PORTABLE INDUSTRIAL TOOLS—-TOASTERS—-SEWING MACHINES and countless others. 













A typical example showing how 
CORDOMATIC solved the vacuum 
cleaner cord problem. 

























































THINGS 


THAT MAKE 


YOME might consider a motor “good enough” 
5 even though the commutator bars and 
rotor segments were a trifle out of alignment. 
| But not Fairbanks-Morse. F-M_ inspectors 
make certain that all alignments are exact 
...not on each tenth or twentieth motor, but 
on every F'-M motor built. 

This is a typical example of the little things 
that make F-M motors great ... assure you 
many added years of efficient, trouble-free 
service. Write Dept. 25, Fairbanks, Morse & 
Co.. 600 S. Michigan Ave., Chicago, Ill. 35 
branches at your service throughout the 


Lnited States. 


7390-EA97.32 


FAIRBANKS-MORSE 


i ayaa as age Ch a? =N 
PUMPS RADIOS i 35> 
ELECTRICAL MACHINERY WASHERS = 
FAIRBANKS SCALES aT ea ve y 
RAILROAD EQUIPMENT STOKERS & Ors 
Pr AIR CONDITIONERS 


_——— = 
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Harold Hey has been appointed manager of wiring device 
sales at Bryant Electric Company. He was eastern sales man 
ager for the past three years 

F. J. Healy, previously factory manager and in charge of 
lamp engineering at Hygrade Sylvania Corporation, has been 
appointed to the newly created position of general manager of 
the lamp division at Salem, Mass., with full responsibility for 
all departments and activities, including sales, in the division 
both in the Salem and St. Marys, Pa. plants. 

Norman L. Smith has been named sales manager of the 
electrical division of Universal Motor Company. 

Donald Deskey, industrial designer, has been appointed 
head of a department of industrial design at New York Uni 
versity School of Architecture and Allied Arts. 

W. Stuart Symington, former president of Rustless Tron 
and Steel Corporation, is slated to be president and general man- 
ager of Emerson Electric Mtg. Company, subject to the stock- 
holders’ approval, and Joseph Newman, present president, will 
assume chairmanship of the board. 

Glenn O’Harra, formerly sales manager of the Norge 
range division, has been named eastern sales manager and 
R. E. Densmore, formerly refrigeration sales manager, has 
been appointed western sales manager for Norge division Borg 
Warner Corporation 


PORCELAIN ENAMELLERS TO CONVENE 


Discussions of the problems encountered in the application of 
porcelain enamel have been prepared by a group of prominent 
speakers for the Third Annual Forum of the Porcelain Enamel 
Institute to be held October 12-14 at the University of Illi 
nois. Representatives of a number of the larger plants manu- 
facturing porcelain enameled products, frit manufacturing com- 
panies, enameling iron producers and chemical manufacturing 
concerns are among those participating in the forum, thus 
offering plant men attending the sessions an opportunity to dis- 
cuss any phase of enameling work. Topics to be presented 
include “Methods of Testing Enameling Stock” by W. A. 
\lexander, Frigidaire Division, General Motors Corp.: “Dis- 
cussion of One Cover Coat Ware” by E. C. \vdelotte, Ben 
jamin Electric Mfg. Co.; “Chipping Resistance of Enamels” 
hy Paul L. Smith, research fellow, Porcelain Enamel Institute. 


WESTINGHOUSE CREATES NEW DEPT. 


In anticipation of greatly increased appliance sales as a result 
of the growing interest in home modernization and the definite 
upswing in new home construction, Westinghouse Electric & 
Mfg. Company has reorganized its home planning services by 
the formation of a home planning department. I. W. Clark, 
former head of the kitchen planning section, will direct. the 
activities of this department. 


TELEVISION SETS IN DEMAND OVERSEAS 


Pelevision displays featured at the recent radio show in London 
evoked the interest of dealers who attended and reports indi 
cate a resultant increased demand for television sets. | Console 
and table models ranging from $125 to $350 as well as more 
elaborate types costing as high as $1000 were shown, the screen 
sizes varying with the cost of the receiving set. Pictures in 
the cheaper sets are approximately the size of a post-card while 
those in the more expensive units cover a 10 by 8 or larger 
area. 


APPLIANCE GROUP SALES PLANNED 

Distribution of major electrical appliances is about to enter a 
new stage of development where manufacturers will concen- 
trate on sales of groups of products instead of selling items 
individually, according to Paul B. Zimmerman, vice president 
in charge of sales for Norge, who spoke recently at a meeting 
of the Sales Executives Club of New York, Inc. He added 
that the annual amount spent by the appliance industry in ad- 
vertising its products will be doubled in telling the consumers 
of the advantages of rooms properly equipped with electrical 


appliances. 
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@ rLECTRIC MOTOR ee 
@ PRECISION BRONZE BAR z 
GRAPHITED, CAST BRON 


@ oi1-LESS BEARINGS 


@ BABBITT METALS 


@ Bunting’s new, enlarged catalog is now ready. 
On every page you will find many opportunities 
to save time, trouble and money in all your bear- 
ing requirements. . . Write for your copy today. 


a 
BUNTING \: 


BRONZE BUSHINGS - BEARINGS 
PRECISION BRONZE BARS 
BABBITT METALS 


THE BUNTING BRASS & BRONZE COMPANY TOLEDO, OHIO 
WAREHOUSES IN ALL PRINCIPAL CITIES 
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@ Name to remember 
when you need Springs 
of any kind —§mal] 
‘am pings— Wir, 
orms — gr Cold rol 
Spring Stee) et 


Uppy. 
_ B’ is for Barnes—anq 


a . 
Better Spring for your 
‘Mechanism. 


The Wallace Barnes Cp 
Bristo] Conn, : 


Motor Drive Unit 


OPERATED WITH INSTANT, CONVENIENT 
CONTROL AND BELT DRIVE SMOOTHNESS 











] The Cullman Drive is an individual Electric Motor 
Unit designed to eliminate countershaft and overhead 
belting arrangements formerly used to drive Cone Pulley 
Machines. f 



























| Lower Finishing Costs! 


POLISH and BUFF 


— Automatically — 


It increases machine efficiency 25°;. Any lathe, shaper, 
milling machine, screw machine, or punch press can be 
modernized at surprisingly low cost by the installation of 
the Cullman Drive. It is simple in construction, efficient 
in operation and built for long service. Made in sizes | 
for motors ranging from 1 to 71/2 H.P. 


A 60-day FREE TRIAL, without obligation, will convince 
you of the value of Cullman Drives. 


Write today for full information regarding this 
remarkable Motor Drive Unit now used by many leading 
comparies. 


CULLMAN WHEEL CO. 


1328 Altgeld St. Chicago, Ill. | 








The No. 2 Rotary Machine 


Electrical parts manufacturers make 

profitable savings—do a more uni- 

formly better finishing job and with 

a substantial production increase. 

Send your part with sample finish 
| and desired hourly production—a 

proposal will be sent without 
| obligation. 


WRITE DEPT. “M’’ for CATALOG 





A few of the many 
shapes and sizes and Portable Vertical 


3 Types—Straight Line Conveyor—Rotary 


DACKER 


utomatic 
POLISHING & BUFFING MACHINES 


THE PACKER MACHINE CO. MERIDEN, CONN. 
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| ELECTRICAL INSULATING 


PARTSS; 












ORMICA is well equipped to give 

you satisfactory service as a supplier 
of electrical insulating parts. It has a 
large manufacturing equipment for sheet 
tubes and rods, and a large machining 
equipment for fabricating parts. It con- 
centrates on just one product and has 
developed grades and sub-grades that 
will meet every requirement . . . A loca- 
tion near the center of industry cuts 
down delivery time . . . Send your blue 


prints for quotations. 


> THE FORMICA INSULATION CO., 4638 Spring Grove Ave., CINCINNATI, OHIO 


NN. 
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ORMICA 


















































aes rll CNR 
EW os LAMINATED INLAY 


AIR CONDITIONING 


and all ELECTRICAL and 
MECHANICAL Uses... 


In Rolls or Cut to Size 





GASKETS STRIPS SHEET FELT 
GASKOFELT WASHERS WICKS 
INSULATING PADS PACKAGING 
WESTFELTOPACK JUTE FELT 
HAIR FELT MOULDED PARTS 


Felt for absorbing Vibration is now used by many maru- 
facturers of motor-driven machines and appliances. 


Advise us the purpose you have in mind and 
we'll send samples for that specific use. 


WESTERN FELT WORKS 


4029-4115 Ogden Ave., Chicago, Ill. 


Largest Independent Manufacturers 
and Cutters of Wool, Hair and 
Jute Felt. Established 1899. 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 


ee 
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(CONTAGele 


AND Co 67 Soe MAT. ER tka Se | 
OF PLATINUM-SILVER -PAL LAD 


R I Vv gE Ff s 
i we —* \—™ > / 
1 DING TYPE cai 








sacl 


O matter what you require in fin- 
ished contacts or in contact ma- 
terials, we can supply it. All the 
metal we use is scientifically con- 
trolled during refining. It is of defi- 
on, nite and unvarying purity with pre- 
wg determined and uniform crystalline 


sack __ structure which assures positive work- 


ing qualities and consistent perform- 
ance. Get in touch with us, what- 
ever your requirements may be. 


STRIP 


See |} «€6E&lClUCCCO... CUIN CGC. 


SMELTERS, ee oe AND WORKERS 
OF PLATINUM, GOLD AND SILVER 


ye. eee a et en ee oe ee. ee 


NEW YORK SAN FRANCISCO CHICAGO 


... for greater 
performance, 
quality, and 
construction 

e 


) COLONIAL Wire Stripper 


*If you strip wire in your plant, this machine will effect decided production 
economies. Easy to operate, and fool-proof throughout, the Colonial Wire 
Stripper is now offered to you for a 10-day free trial in your own plant without 
obligation. You can prove the guarantee of the COLONIAL—on your 
own work—on our TRY BEFORE YOU BUY PLAN. Send us your wire 
samples and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


Here are the features: 


1.—Centrifugal action on double adjustment. 4.—Reversible type 
edge blades. No springs whatever. switch on motor, with ball bearings 
2.—Dialed micrometer adjustment thruout. 5.—Foot pedal and lever 
screw, for exact gauge, for stripping counter-balanced. 6.—Face plate, 
all kinds and sizes of wire. _ bushed for all sizes of insulation, leads 
Disc clutch and lever connected and wire direct to center of stripping 
under positive control of micrometer blades. 


PYRAMID PRODUCTS COMPANY 


% 2224 SO. STATE ST., CHICAGO, ILL. 


| Also Manufacturers of E-Z HAND and BENCH TYPE Wire Strippers 


i 
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Built by The Holtzer-Cabot Electric Co. ES’-EQU IPPED 








OTORS OF ALL KINDS 


NEED SKF’S FOR RELIABILITY 


@ Traction, general purpose and fractional horsepower motors aren’ t 
the only ones to benefit by HLS performance. Specially designed 













motors do, too. 


uKF 


a rea Take this drip-proof, self-ventilated D.C. motor with its frequency 

Right Place up to 1000 cycles and speeds up to 2500 r.p.m., for instance. In gen- 
erating currents for gyro compasses, it needs as dependable bearings 
as motors that are big enough to drive trains, small enough to move 


delicate mechanisms, and flexible enough to meet general purpose needs. 


So whether it’s a BIG motor or a little one, you'll find that a long 
life and low maintenance costs are the logical results of using HUIS 


mre 


Bearings. What S3CG{P’s are doing on this motor, they can do on yours. 


INDUSTRIES, INC... PHILADELPHIA, PENNA. 


4175 


makes more 


types and sizes of ball 





and roller bearings 


than any other manu- 


BALL & ROLLER BEARINGS 
FOURTH ANNUAL PRODUCT DESIGN NUMBER 


facturer in the world. 





for supertor quality 


INSULATED WIRE 


@ The importance of good insulated 
wire in electrical manufacture cannot 
be overrated. It's one of the decisive 
factors in the upward trend of sales 
charts and business indexes, today. 
Well aware of this, designers and 
engineers everywhere are specifying 
Holyoke, the insulated wire that 
always ‘comes through’. 


If you are one that refuses to gamble 
with potential sales and profits, write 
Holyoke Wire on your memo pad, 
and underscore it! You'll know your 
product is ‘right’. 


Asbestos Covered AC—DC 
Resistance Wire Resistance Cords 


PILOT MOTORS 


POWER RANGES 1-300th TO 1-15th H.P. 


These shaded pole induction motors will solve your fractional 
horsepower problems. Low in cost and simple in construction, 
Pilot motors are absolutely foolproof and quiet in operation. 
Every model is built to highest quality standards, for long, dur- 
able, trouble-free life. Dependable performance is guaranteed 
at all times without restrictions as to methods of application. 


F. A. SMITH CORPORATION 
Rochester, N. Y. 


MAKERS OF ARCTIC AIRE DESK FANS, EXHAUST FANS, BLOWERS, 


| Write today for Bulletin No. 37 | 


onthe? ot 


FOR SPRING DELIVERIES 


TO A DIVERSIFIED FIELD 


ROCHESTER 
BUFFALO 

ed 175 MILES 

CLEVELAND 95 MILES on ” SYRACUSE 

135 MILES ERIE ; 


250 MILES 


Rubber Insulated and 
other types Cords and 
Cables for Radio & 
Specialty purposes 


Gutta Percha Insulated 
and other types free 
stripping Hook-up 
Wires 


Annunciator, Office & Thermostat Wires 
Rubber Sheathed Microphone Cables 
Insulated Antenna & Aerial Wires 
Fixture Wires and Flexible Cords 
Flat Tinned Copper Sleeving 
Transmission Wires 


Samples and quotations upon request 


HOLYOKE 
WIRE & CAB 


NEW YORK 
INCINNATI 450 MILES 
350 MILES 
PHILADELPHIA 


400 MILES 
Midway between New York and Chicago's BuHalo and Pittsburgh 


Call on Raymond when you need 


SPRINGS, SMALL STAMPINGS, WIRE FORMS 


RAYMOND SPRINGS 


RAYMOND MFG. CO., CORRY, PA. 
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HEN you place your problem in the hands of Rich- 
ardson, it receives the attention of a staff of designers, 
” engineers and technicians whose sole concern is plastics 
_and their successful application to the needs of industry 
and commerce. When your problem is solved the part or 
finished product involved will be designed to your own 
_-~Tequirements — custom made— to do the job demanded. 


INSUROK, molded or laminated, plus Richardson manu- 
facturing facilities and man power, gives users of this 
superior plastic definite dollars and cents competitive 
advantages. Upon request we shall gladly send details. 


INSUROK 






The RICHARDSON COMPANY 


Melrose Park, (Chicago) II! Founded 1858 Lockland, (Cincinnati) Ohio 
New Brunswick, N. J Indianapolis, Ind 
Detroit Office: 4-252 G. M. Building, Phone Madison 9386 
New York Office: 75 West Street, Phone Whitehall 4-4487 
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ENGINEERING—for maximum con- 


trol in minimum space. 


EXPERIMENTAL—to assure you 
every advantage of latest scien- 
tific developments. 


TESTING—assures flawless operation 
and uniform dependability. 


MACHINE SHOP—geared for pre- 


cision workmanship to a toler- 
ance of .002 of an inch. 


COIL WINDING—better and less 
costly coils produced by special 
machines developed by Guard- 


* THE KIND YOU WANT wa 
*x* AS YOU REQUIRE THEM HEAT TREATING—Hardness _ is 
* SHIPPED WITHOUT DELAY carefully controlled for correct 


electro-magnetic performance. 
There may be larger manufacturers of RELAYS. . . but GUARDIAN 









gives you exactly what you want when you want it. Hard to believe, asa . 
Tr maybe, but orders are frequently shipped the same day—and built to PLATING done a plant 
» customers specifications too. to insure direct control of an 
Re ie J 
ih a ae The orders of every customer ‘“‘rate’’ equally here—attention is not con- important operation. 
< ae on one - two big customers. No matter who you are, or the 
: y size of your order, you'll get good service — fast service — from - 
Model 150 Relay Guardian. ASSEMBLY—Organized to turn out 
When ordering speci- RELAYS by Guardian — deliveries on extremely 
fy current, voltage or resistance of Relay illustrated is the Series 150. Hundreds of other types, and short notice. 
coil, contact combination and 









variations, available. 
load through contacts . . . Write for catalog ‘“‘M"” 


, or send specifications and let us quote. PACKING—Intelligently handled by 


safe delivery. 
1627 W. WALNUT ST. CHICAGO, | 


you can EXPECT MORE rom a 
STANLEY ELECTRIC TOOL 


: FOR FAST 





















With stands supplied by 


Stanley, these Stanley Electric : 
STRIPED © FULL FACE 


Stanley Electric Screw Driver any pre-set tension. Available 


No. 31 is ideal for production in two speeds. — your costs by using laminated contacts of Silver, 
Platinum and other precious metals firmly bonded to 
Copper, Brass, Bronze, Monel Metal, etc. Your costs are 
kept at a minimum because only the necessary amount of 
and bolts shown. Ask your dis- precious metal is used. And yet the firm bond assures you 
tibuter to demonstrate. or write of greater strength and higher thermal conductivity. 


for literature. Stanley Electric 


Screw Drivers take an important 
place on the production line. 
Stands may be operated by 
hand lever or foot control. 


work. Powerful, with adjustable Stanley also supplies bits and 
tension clutch that releases at socket wrenches for the screws 


Buttons of all sizes and styles and strips either inlaid or full 
Tool Division, The Stanley faced are made to your exact specifications. Let our 
Works. New Britain. Conn. skilled staff of engineers assist you in your problems. Write 
for additional information. 





Square Hex Phillips Slotted 


oo STANLEY ELECTRIC TOOLS = [i CALLITE PRODUCTS DIVISION 
“COST LESS 34: YEAR” EISLER ELECTRIC CORPORATION 


547 - 39th STREET ; UNION CITY, N. J. 
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@ A very Jew of iterally thousands of parts tuai are 
fabricated from versatile WILMINGTON VULCAN- 
IZED FIBRE. 


WILMINGTON VULCANIZED PIERS 


COSTS LESS 
to FABRICATE 











SAVINGS ON YEARLY REQUIREMENTS 
CAN ADD DOLLARS TO YOUR PROFITS 





A saving of $.003 on a small part for an electrical assembly, on yearly 
cost, saved $1,191.09 for one manufacturer. And this is not a particularly 
outstanding instance—but a typical economy effected by the use of 


WILMINGTON VULCANIZED FIBRE. 


This material can be fabricated far easier and, therefore, usually much more 
economically than most other materials. Yet, often it makes definite 
improvement in the quality of the part . . . in any case, provides perfect 
insulation against current, heat, shock, noise and vibration. And age 
only improves it. 


Give WILMINGTON FIBRE any test you want. . . you'll find it has the 
insulating properties, the strength and toughness, light weight and attrac- 
tive appearance your parts require. Compare it with other materials, point 


by point, and you'll see how many more advantages WILMINGTON 
VULCANIZED FIBRE has. 


A QUOTATION COSTS YOU NOTHING— DOES NOT OBLIGATE YOU! 


WILMINGTON We'll gladly estimate on any part; send us sample, sketch or 
VULCANIZED blueprint and we'll tell you just how and how much we 
FIBRE parts en- can save you. And, if you wish to make tests of your own 
dure for the life- tell us and we'll send you a free sample of WILMINGTON 
— oe i VULCANIZED FIBRE of the grade suitable for your use. 


lasting perform- 
ance that makes 
satisfied customers 
and the added sales 
which inevitably 
follow. 





@ The Screw Machines, 
shown at the right, operate 
with almost human _ intelli- 
gence in making specialties 
from WILMINGTON FIBRE 
Tubes and Rods. They're a 
small part of the special 
equipment maintained in our 
modern shops which have a 
capacity of 3,000,000 parts 
a day. Our facilities are 
another good reason why 
substantial savings can be A 
made. l 





ELECTRICAL PARTS — ANY SIZE, ANY QUANTITY 


WILMINGTON FIBRE SPECIALTY COMPANY 
WILMINGTON, DELAWARE 
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BUT IT’S THE KIND WE. 
CAN LICK AT AUBURN 





Jobs, like the socket illustrated at top and in cross- 
section, molded in one piece with undercut inside 
“L" shaped slots, threaded base and screw inserts, 
are tough ones to hand any molder. But, here at 
| Auburn, they are the kind we take real pride in 
licking. They give us a chance to apply the knowl- 
edge we have acquired through more than 60 years 
of pioneering experience. They prove, also, the 
value of the many inspections that we make at every 
step of the work. 


The next time you have a tough job on the docket 
and want it done right, at a reasonable price, and 
delivered on time, why not turn the specifications 
over to Auburn. 


Established 1876 


MOLDED PLASTICS DIVISION OF 


US ee ee 


A Lee 


————— 














CONTRACT 


MANUFACTURING 


SPECIALISTS 


@ We do not claim to know anything about the 
market for hairnets in Afghanistan, nor for slot ma- 
chines in Arabia, but:— 


@ We do know and can tell you all about—Con- 
tract Manufacturing—the fabrication of metal prod- 
ucts; and electrical specialties. 


@ Danbury-Knudsen, Inc., has successfully served 
Utility Companies and Manufacturers by producing 
metal and electrical products,—to exacting specifi- 
cations. 


@ We will study your blueprints and estimate with- 
out obligation. 






@ Danbury-Knudsen, Inc., may be in a position to 
serve youl 


DANBURY-KNUDSEN, 1c 


Electrical Specialties . Metal Products 


Sales Office—30 Rockefeller Plaza, N. Y. C. 
Plant—Danbury, Conn., U.S. A. 






VICTOR 


RYTT %: Powe 


MOTORS 


SHADED POLE... 
. » - Induction Type 


Victor offers an outstanding line 





MODEL M41 of quality-built motors of frac- 
tional power ranging from 
1/200 to 1/10 H. P. Ideal for 
such applications as fans, blow- 
ers, animated displays, timing 
devices, etc. Years of successful 
motor building — equipped to 
solve difficult engineering prob- 
lems. Write for literature today! 


MODEL M35 


Manufacturers’ Representatives: 
A few territories not yet assigned. 
If interested, write us at once. 


VICTOR ELECTRIC PRODUCTS, INC. 
848 Reading Road Cincinnati, Ohio 


MODEL M6 
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Take Candid 


amera Shots 


with VEEDER-ROOT COUNTING DEVICES 


Today, they want to see things as they really are — 


unposed, unaffected, true. And for this reason manu- 
facturers of bottle fillers, conveyors, cutters, vending 
machines and many others are building into their 
products Veeder-Root Counting Devices—devices that 
count, measure, or record pieces, stops, lengths, vol- 
umes, operations—devices that give operators a quick, 
accurate picture of how much work their machines 


are doing. 


Some go further. Manufacturers of highspeed presses 


build in Veeder-Root Predetermining Counters that 


eedor-ROOT 


INCORPORATED 





FOURTH ANNUAL PRODUCT DESIGN NUMBER 


automatically control the run. Pump manufacturers 
feature computers that figure gallons in terms of dol- 
lars and cents. And in most cases these manufacturers 
find that a built-in Veeder-Root Counting Device re- 
sults in built-up sales. 

There is a possibility that your product can profit 
by a built-in counting device. The best way to find 
out is to write now for our free booklet “Counting 
Devices” that gives a clear panorama view of their 
unlimited applications, and explains how Veeder-Root 


Engineers help manufacturers with their problems, 


HARTFORD, CONN. 


Offices in Boston, Chicago, Cincinnati, Cleveland, Detroit, 

Greenville, S. C., Los Angeles, New York, Philadelphia, 

Pittsburgh, St. Louis, San Francisco, Montreal, 

Canada, Buenos Altres, Mexico City, London, Paris, 
Tokio, Shanghai, Melbourne 





MICROFLEX 


INSTANTANEOUS RESET TIMERS 


are being widely used where dependable timers are essential 
to quality products. Because Microflex timers can ‘‘take it’’, 
they were installed on this plastic molding press. A tough 
job, but many of these timers have been in operation for years 
with little or no maintenance costs. 


Accuracy, so essential to modern manufacturing methods, 
is an inherent characteristic of Microflex timers. The HX11 
type, for example, has a guaranteed accuracy of 0.1 second 
: over the entire timing range. Such exactness is made possible 
: by the combined use of a synchronous motor drive and thenovel 

Vernier-Micrometer dial, upon which exact time settings can 
be made easily and conveniently. 

Microflex Timers have exceptionally long time ranges, 2 
seconds to 20 minutes in one type, which often eliminates the 
need for more than one timer. They are available in four 
different timing ranges, in all standard voltages and frequencies 
and are fully protected under issued and pending patents. 

Bulletin No. 255 will be sent on request. 



































The Trade-mark MICROFLEX is registered in the United States Patent Office. 


EAGLE SIGNAL 
CORPORATION 





330 ton plastic molding press manufactured by The French Oil Mill 


MOLINE ILLINOI S Machinery Co. of Piqua, Ohio. Six Microflex timers make this press 


entirely automatic. 





MOTORIZED SPEED REDUCERS 
10 DIFFERENT STYLES 


| | From which to select the type of drive that exactly meets 


YOUR INDIVIDUAL REQUIREMENTS. 


@ Janette @ 











SMALL STAMPINGS 
Wire SHAPES 
SPECIAL WASHERS 
SPRINGS 


Intricate parts to fit a 
particular design and do 
a definite job well. It 
will pay you to inquire. 


IUustrating a motorized speed reducer built spe- 


cially for combustion control apparatus 


The diversity of the Janette custom built line of 
motorized speed reducers enables us to supply a 
machine for almost any purpose from 1/30 to 714 H.-P. 


Ask for Bulletin 22-29B 





M.D. HUBBARD, Pres. P.M. HUBBARD J. A. HUBBARD, Sec'y 


M.D.Hubbard Spring Compan 





BS lien ag areata si nabaacaataaii i 


MENTOR RNR roI aT ti 
556-558 West Monroe Street. Chicago, I.U.S.A. 690 CENTRAL AVE., PONTIAC, MICH. 
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Masterpieces 
MACALLEN MICA 





In endless variety and to exact specifications, 
cut or moulded forms of Macallen Mica are 
masterpieces of insulation. Not content, as 
experience with ordinary materials shows, 
to give insulation under the most favorable 
circumstances, Macallen Mica stays on the 
job under the toughest conditions of service. 
Inherently efficient in dielectric strength, 
it serves faithfully through individual and 
combined conditions of heat, moisture, 
friction and other deteriorating influences. 
So far as we know, mica — and mica alone 
— will do this. Because of its all-embracing 
qualities, it pays to specify mica engineered 
and produced by Macallen skill and experi- 
ence to meet your particular requirements. 
Consult our Engineering Department on 


your problems. 


THE MACALLEN COMPANY 
16 MACALLEN STREET ° BOSTON, MASSACHUSETTS 


CHICAGO: 585 W. Washington Blvd. CLEVELAND: 1105 Leader Bldg. 


COMPRESSED SHEET ® MICA PAPER, CLOTH, TAPE ® HEATER PLATE ® COM- 

PRESSED SHEET TUBING ® COMMUTATOR INSULATION ® COMPRESSED 

SHEET WASHERS ® INSULATING JOINTS AND CANOPY INSULATORS ® RAIL- 
WAY SPECIALTIES ® DOMESTIC AND IMPORTED RAW MICA 
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MUTURS 


~ SY} Cotton, Asbestos,Glass m 
vy) Special Design — TAPES and = 
_— SLEEVING “t= 
a te Wood and Fibre Ky 


SLOT - PLS, 
WEDGES 




























Manning 
SLOT PAPER 










Vartex 
VARNISHED 
CAMBRIC 























SHEETS, « 
RODS, TUBES 


fe| Jonflex and Electape 0 
Re 





Dolph's 


ADHESIVE <==! 
VARNISHES | — 


TAPES x 





Varnished TUBING and| —and a complete line 
Saturated SLEEVING | of other electrical 
, =a ES | insulating materials. 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd. “oO: 1105 Leader Building 
OI -T-T Met ane Cleveland, Ohio 


DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 
, 


Capacitors 
For ALL Requirements 


AEROVOX builds oil, elec- 


trolytic, paper, mica—all 





types of condensers in any 
container, capacity, volt- 
age, for electrical, indus- 


trial and radio uses. 


Millions of AEROVOX units 


in daily use for radio, mo- 


EXTILE loom motors; splash- 
‘Teas motors for dairies and 
wet places; vertical motors— 
these are only a few of the spe- 
cial designs Peerless has avail- : ; , 
dhl: Beeclons edb sooo tor-starting, interference- 
suppression and other uses, 


motors for grinders, pumps and 
are our best salesmen. 


Submit that Problem 


equipment of all kinds Range 
of sizes 4 to 10 horsepower 
Send us your drawings and 


specifications 





Our engineers will gladly coop- 
erate in its solution. Specifica- 
tions, quotations, samples, cheer- 
fully submitted. Engineering 
data on request. 





v3 Doorloss. ARTA TID 


WARREN. OHIO 






CORPO 
_ 7 Washington St 


—————— —_<-m + 


RATION 
: Brooklyn. N. ¥. 
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WHEREVER 
THE LEADERS 
IN INDUSTRY BUY.. 


You will find 
Quality, Economy, 
and 
Styled Designing... 


te 





















cA 


Gyo 


a: 5] COLDER 
1 ? tf 


mM 





§ 
its 


inns 

ee Completely at your disposal ... 
volt- 
atl S THE careful thought, knowledge, and experience 
that our designers and engineers will devote to 


your inquiries... 


untts 





. Mo- 


kel For the appliance or machine manufacturer 
uses, —individual nameplates that will distinguish your 
. product .. . and help cultivate new sales. 


Illustrated above is a new A.E. Slide Rule 
Gear Drive as supplied to Wells-Gardner. 


= Stampings . . . small simple parts or complicated 
pterm 


, coon decorative pieces. Will you let us try to reduce your AM ERICAN EM BLEM COM PANY 


production costs? 


oor INCORPORATED 
For the radio manufacturer — Escutcheons, BOX 116R, UTICA, NEW YORK 
: dials, dial scales, complete dial mechanisms, and 
molded crystalsby pioneer engineers in theradiofield. peasee enerens 
a A letter or phone call will get immediate action— Engng Ave. wm yore ty 7 Bayt Oh — 
ee there is no obligation. Los agen, Cal Detroit, Michigan ” Philadelphia, Pa. ” 
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for Star Performance 
STAR PORCELAIN 


is your logical choice. The vari- 
ous types are engineered to meet 
a wide range of electrical require- 
ments—insulation, refractory and 
decorative. They are made with 
mechanical and dielectric strength 
to meet any specific need. Send 













* LAVOLAIN *  NU-BLAC your blueprints for an estimate. 
Strong, Dense, Heat- Black Porcelain, High 
Resistant Insulation Dielectric and Mechen- 
ical Strength 


* VITROLAIN e 
Swong, Desse, Low-Por- * ee 
it in Heat-Resistan ractor 
i che aides pe PORCE COMPANY 







* COMMERCIAL 


WHITE * MAKERS OF 
: : : : 41 Muirhead Ave. 
—.- in. TRENTON, N. J. 
























| MANY IMPROVEMENTS IN THE 
| SPEEDCRAFT WIRE STRIPPER 


mean Greater Production, 


SMALL MOTORS? 





No. 90. — No. 90L. 











Easier 
Operation, 
| Wider 
Scope, 





Larger 


ite! 
Profits! For Auto Heaters, Food Mixers, Sirens, 


In the last five years there have been three progressively im- Burglar Alarms, Grinders, Blowers, etc. 
proved Speedcraft Models. The latest one embodies every 
possible feature that will increase output and lower costs on a 
production basis. 

SPEEDCRAFTS are built for quick adjustment and servicing. 
The hinged covcr alone saves many dollars a year. 
Rhythmic operation increases output and decreases fatigue. 
Adjustable knife angle (factory engineered) improves quality 
of work on difficult insulations. 

Over 15 years of continuous wire stripping 
specialization back our claims for this machine. 
Write for information—sending wire samples— 
No obligation. 


Two Frame lengths cover power from 1/100 to 
1/20 B.h.p. and speeds from 2000 to 10,000 r.p.m. 
Voltages from 6 to 110, both in A. C. and D. C. 
The shaft is 14” Tool Steel. Outside dia. is 28%” 
Mounting from Die Cast End. 


We welcome the opportunity of 
quoting on Special Requirements. 





KENDRICK & DAVIS CO.), Inc. 
Lebanon, N. H. 


THE WIRE STRIPPER CO. 


— ———— on 





WPFAT NE a maa ae Ue 
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... a brand new 
OAT Tae 


before marketing... 





KNOW BY TEST how it will perform 


For more than forty years, Electrical 


Testing Laboratories has been 
providing facts of quality and 
performance about new products 
. . . facts upon which manufac- 
turers may make business judg- 
ments that are sounder .. . facts 
that help them avoid “the shirt 
losing zone’’ which can occur in 
the development of new products 
and new designs. 

When you produce new de- 


PRIVATE LABORATORIES 


E. T. L. has a limited 
number of private labora- 
tories in its new quarters 
which it will rent for short 
or long terms to clients 


who wish to make their 
tests completely secret, 
while they utilize E. T. L. 
test equipment. Space to 
suit your needs, on a 
“‘pay-as-you-use”’ basis. 





signs or specify parts for them, why not get a 


test report by E. T. L.? Sucha 
check before marketing may help 
you avoid expensive replacements 
and loss of good will We offer you 
adequate testing equipment, to- 
gether with a highly skilled per- 
sonnel, to secure unbiased infor- 
mation. Every E. T. L. report is 
held confidential. . . the exclu- 
sive property of the client for 
whom it is made. 





ELECTRICAL TESTING LABORATORIES 


East End Avenue and 79th Street 


New York, N. Y. 
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Know by Test 

































DIAMOND 
BRAIDING MILLS 


CHICAGO HEIGHTS 
ILLINOIS 


= UNDERWRITERS’ APPROVED 
UNDER 
BLUE LABEL SERVICE 


é 


OSE ee RV ee At 
we Wissel d ULES 


y ‘ it 


x 
ee 


ih 
jee 6CURES ALL 
MU ass } 





ASIA A DUYE ERO 


Stock No. 65 





eee Write for particulars of this re- 


CAN YOUR PLASTIC 
PARTS “TAKE IT”? 


Severe weather and rough handling hold no terrors 
for this outdoor switch cover . . . molded by Kurz- 
Kasch for James R. Kearney Corp. Come what may, 

| this cover protects inside mechanism and keeps 
looking like new. 


markable cord set—the finest and 





strongest made. 


Kurz-Kasch molded products are not only able to 
' take rough treatment, they offer plastic accuracy at 
| its best. On many different electrical instruments 
where close tolerances are required, you will find 


Kurz-Kasch parts in successful use. THE OVER-RUNNING CLUTCH 


You will like the skillful manner in which Kurz- 





e e / 

Kasch makes your mold and turns out the finished that does the job automatically: 
parts. You will appreciate the unusual selection of @ Electrical manufacturers have long awaited this ingenious and 
i 5 Z revolutionary clutch development which provides modern automatic 

stock molds from which you may find just what you operation for mechanical equipment. The Port of New York Author- 
: ity selected this device for the vitally-important ventilating blower 

need. And remember there is no extra charge for drives in the Lincoln Tunnel. Simply constructed involving few parts, 
7 . / this Hilliard clutch is designed on principles recognized for many 
this service. years as the best for free-wheeling action. Wearing surfaces are made 


of oil hardened- high-carbon steel, ground to exact 

: i size. Sizes for 43 H.P. to 340 H. P. at 100 R.P.M. 
Kurz-Kasch is equipped to handle any molded Other Hilliard products include the Hilliard Slip 
Clutch, the Hilliard Single Revolution and Friction 


i plastic job +s OM of any preferred material. Write Clutches, Spring Loaded Friction Clutches in special 


designs, Positive Drive Clutches. Remote Control 


| today for further details. Clutches, etc. Write today for descriptive catalog. 







@ FOR DUAL DRIVES 
@ TWO SPEED DRIVES 


KURZ-KASCH, Inc. @ RATCHETS & BACKSTOPS 


DAYTON, OHIO THE 


3 
Branch Sales Offices: New York, Chicago, Cleveland, 
Dallas, St. Louis, Los Angeles, and Jackson, Mich. ei UF ELMIRA, poet 


i 
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WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


‘Precision 
Screw — 


Threads 


Can be accurately 
ground out of the 
solid AFTER 
HARDENING 


/ Thus made, distortion errors are corrected 
and the threads are clean, smooth, held 

to very close limits and concentric with 

® axiis. These elements are extremely im- 

© e . * 

s, portant in high speed spindles and numerous 

fe other shafts requiring true threads on which 


a nut can be drawn up “dead square’’. 
lf you have such problems, consult— 
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738 














Made to order only No stock No catalog 


Gear Specialties 





i c 
Pa cHicaco fA 


2650 W. MEDILL AVE. 





Phone Humboldt 3482 






















A aS 


—at prices you can afford to pay 


@ If you know meters, you know that bridge- 
type construction with soft iron pole pieces 
is the first essential of lasting accuracy. And 
if you know prices, you know that such instru- 
ments have always been far more expensive 
than the ordinary kind. 

But now, incredible though it may seem, 
this finer type of construction that hitherto 
has been confined to more expensive instru- 
ments, is available in a line of meters that 
are priced no higher than the ordinary run 
of instruments. The ingenuity of foremost 
instrument designers, backed by modern 
large-scale production methods, has made it 
possible to produce these meters that are 
undeniably the finest in the world in their 
class. 

When you buy Simpson Panel Meters, you 
buy the type that already have become the 
first choice of prominent manufacturers whose 
engineers have made exhaustive tests in 
choosing meters that represent the greatest 
possible value in accuracy and ability to stand 
up in service. 


SIMPSON ELECTRIC CoO. 
5200 Kinzie St., Chicago, III. 


SY es), co 


SIMPSON ELECTRIC CO. 
5200 Kinzie St., Chicago, III. 
Send your Catalog No. 10 that covers 
Simpson panel and portable instruments. 




















Name 

You will want this new cat- 

slog—Just mail coupon for 
AT et) -) Address 

ee 


Company_ ac 
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If you are interested in fast serv- 
ice on small molded parts—at a 
tlt saving in cost—we have unusual 
, 14 facilities to serve you. 


L—t+| The Meissner ‘“Fast-Shot’ Sys- 
tem of pressure molding en- 

ak ables us to get more shots per 
(@)) hour—at a lower unit price— 
ae! and at a very low mold cost. 


Just send us a print or a sample 





Ue of the part you need—tell us 
7 7y'| the production you require per 
a day, week or month—and we 
will tell you how cheaply you 
: can buy castings—and also how 
Wy small your mold cost will be. 
Casi Please let us determine how 
oi Many Cavities your production 

| -| will require. 


Illustrations show a few of 
the many parts we are mold- 
ing at record-breaking low costs. 












Alon . 
48 With o 
will Ur quotation w 
Sam Ss 8lad to send —— 

Ples of our work d you 








> 
Please wire 
«VISION. 





Or write Plastic 






MT. CARMEL, ILLINOIS 


“A FAMOUS NAME FOR TWO DECADES” 


er: Money! 


The Peck Spring Co., 12 Grove Ave. 


“CULTURES’? 


O! Copper springs 1/16” long, slightly more than 

50/1000” in diameter, with seven perfect coils. So tiny 

that, for photographing, they had to be attached to a glass 
with albumen! 


In past years, ‘‘Peck Service’’ has produced thousands of 
sizes and kinds of springs—often doing the seemingly impossi- 
ble. So, if you have a problem to be solved at reasonable cost, 
maybe we can help you. Write on your letter head for the 


PECK CATALOG 


—a handbook of springs and screw machine parts for designer, 
production manager and P.A. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


Plainville, Conn. 





TWIN 18 STYLES 


Two separate instruments in one ” ” 
case. Furnished in any combi- 2 to 7 


nation of A.C. or D.C. in special * ROUND K SQUARE 


rectangular molded case that re- 


quires a minimum of space. — & FAN or TWIN CASES 


simultaneous readings of both 


instruments when connected in Stocks maintained in all 


same or separate circuits. POPULAR RANGES 


@ Today's Most Modern Instruments . . . New methods and extremely 
accurate processes are embodied in Triplett Instrument designs. First con- 
siderations are for dependable accuracy, simplicity and the best application 
of the fewest number of parts. An example is the long research in developing 
a super-magnet (the heart of the instrument) by means of which it has been 
possible to eliminate extra pole pieces. This achievement has brought from 
prominent laboratories graphs that prove Triplett magnets give more uniform 
scale characteristics. Magnet air gaps are absolutely uniform because they 
are made without tolerance in size after the magnet is hardened by thoroughly 
proved exclusive Triplett processes. The same painstaking methods apply to 
aging of all materials after processing to relieve strains and assure proper 
adjustments; care in selecting pivots and jewels and applying them in exact 
alignment. Infinite care is exercised throughout in Triplett’s modern, fully 
air-conditioned plant under the supervision of engineers of long instrument 
building experience. This unique instrument set-up is available to you as a 
most reliable complete organization where full confidence may be had in 
valuing such products to your needs. 


WRITE FOR CATALOG 


TRIPLETT ELECTRICAL INSTRUMENT CO. 


3110 HARMON DRIVE, BLUFFTON, OHIO 
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This trade mark is recognized by the electrical indus- 
try, as representing products of highest quality, 
advanced design because of long experience in one 
field, careful research, and of utmost dependability. 


“DIAMOND H” 





For the manufacturer of electric ranges and heating 
appliances, ‘Diamond H”’ provides a dependable 
source of supply for every type of heat control. 


























: | 
The use of ‘‘Diamond H” heater switches and thermo- 
stats on your equipment means accuracy of perform- 
ance, lowered manufacturing costs, and an assurance | 
of complete satisfaction by the user. | 

Announcing a New Product. 
To manufacturers interested in an advanced type of 
temperature control for liquids, we will send a 
presentation of a new thermostat, suitable for the 

. designing, engineering and production departments. 

> Write today to 

4 The HART MFG. CO. 

.. Hartford, Conn. 

ee 

Superior 
To quality products 

) CARBON / / 

attach BRUSHES 
are Double J m d 

and Triple 

Checked .... 
a tough long-wearing fo ACCURACY 
as ; The vigilance exercised with regard to hairline accuracies attend 
heavy duty ing the manufacture of SUPERIOR CARBON BRUSHES 
am - es — why oe a their — by ape 
60° ( J acketed Slat thet ee nee lattes soit, hat ee find ‘that it nena one ae 
painstakingly careful in inspection before shipments are made. 

PORTABLE CORD 

. aed SPECIFICATIONS for GRADE 440 

| with unusual qualities Specific Resistance 0011 

) ohms per inch cube 

Carrying Capacity 45 

| Samples and bulletin upon request Sedalia Meied 3 4000 

) feet per minute 

; a % a Hardness - 38 

; R 4% Mi E 4 A B L E Strength 3600 | 

t 

; Corporation | 

RIDGE STREET — ROME, N. Y. 

: Sales Offices: NEW YORK, CHICAGO, CLEVELAND, PITTSBURGH, “ALL THAT THE NAME IMPLIES” : 

— BOSTON, RICHMOND, PHILADELPHIA & LOS ANGELES 9115 GEORGE AVENUE CLEVELAND, OHIO 
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4 The Haskins Method Me 
APPLYING SCREWS NUTS 


im 


Operators like the Haskins Way. It's efficient. It's fast. 
It reduces operator fatigue. In fact, operators definitely 
prefer a Haskins Driver—for with this equipment there is 
the satisfaction of completing a day's work and knowing 
that it will get the inspector's O. K. 


Screws and nuts are set uniformly to a degree of tightness 

determined by a special tension device. Stripping of 

threads and spoilage of parts, which so often occurs with 
| other methods, is practically eliminated. 


TYPE CBF 
{ FLEXIBLE 
| SHAFT The Haskins Power 
Screw Driver is sen- 
DRIVE sitive in operation. 
It is fast and 
& thoroughly depend- 
able. Handles ma- 
chine screws up to 
SEVEN and including size 
OTHER No. 10. Write for 
illustrated booklet 
MODELS describing the Has- 
AVAILABLE kins Method of 


Applying Screws 
and Nuts. 





R. G. HASKINS COMPANY 
2754 W. FLOURNOY ST., CHICAGO 












































Here is the book 


you have been waiting for! 


The new 


B-L RECTIFIER 
MANUAL 


nme) JUST OFF THE 
— PRESS 






as 
Hai 


An up-to-the-minute pamphlet on dry metallic 
rectifiers that may give you some new ideas for 
that new design you're considering. 

Answers your questions on rectifier construction, 
application, and performance. Gives informa- 
tion on circuits, filters, output capacities and other 
useful data. You will want to keep it for future 
reference, too. 

Write for your free copy today on your company 
letterhead. No obligation, of course. 


THE B-L ELECTRIC MFG. CO. 


ST. LOUIS, MO. 


al 





2 
‘@ 
BEAD CHAIN 

. identifies the better electrical fixtures, 
whether with pull sockets, for lamp suspen- 
sion and ornamentation, for holding screw 
caps on watertight receptacles or in many 
other practical uses. 

BEAD CHAIN* is standard in strength, 
size and finish. It is known and respected, 
and our engineering department is at your 


service to help develop new and better 
adaptations for your products. 


5 TR TT. TIM 


a. 
-- 
ond 








Trade Mark Reg. U.S. Pat. Of 


THE BEAD CHAIN MANUFACTURING CO. 
16 Mt. Grove St. Bridgeport, Conn. 


* Reg. U. S. Pat. Off. 
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Special shapes 
made to meet your 
specifications and 
blue prints. Forty 
years experience. 


Send us your 
inquiries 
THE AKRON 
PORCELAIN 
COMPANY 


Akron, Ohio 





The mercury switches il- 
lustrated here are repre- 
sentative of the large 
assortment we can offer 
manufacturers of electri- 
cally powered and con- 
trolled machines and de- 
vices. All sizes and shapes, 
for every purpose. 


ALMO 


MERCURY 
SWITCHES 


Send Specifications and Sample Will Be Sent You. DP a ETAL 
ALMO MANUFACTURING CO. THERMOSTATIC 


481 Washington St. NEWARK, N. J. 














@ We represent hundreds of sizes and shapes made of 
Dole Thermostatic Bi-Metal—temperature-sensitive elements, or com 
plete sub-assemblies for numerous automatic devices. 

Many manufacturers rely on Dole’s rigid adherence to specifica- 
tions. Whatever your problem in automatic control—write us. 


THE DOLE VALVE COMPANY cn Siinors 


Offices: Detroit and Albany, N. Y 
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MAGNET 
SOLENOID 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 












THE DANO ELECTRIC CO. 


Manufacturers of 


MAGNETIC WINDINGS 
AND TRANSFORMERS 


To Specifications 


93 MAIN ST., WINSTED, CONN. 














DO YOU HAVE 
INSULATION PROBLEMS? 


Let us figure with you using 
Mycalex the superior insulator 


We will supply to your specifications— 
Press Formed or Machined Mycalex pieces 


Many Stock Items! 


ELECTRONIC MECHANICS, INC. 


201 East 12th St., New York City 





PRESSURE REGULATOR 
& SOLENOID VALVE 


Combined 
in ONE Assembly 


Ideal for heating, air con- 

ditiening, humidifying 

equipment. Controls flow 

of air, water, gas, or oil. 

Efficient Compact 
Low-priced Pall 

Send for Complete Description 


GENERAL SALES 5 | > 
& PRODUCTS CORP. | Ey 
45 Mehowk S.,  Coboes, M. Y. JE: 


NATO) 
a COL 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


The experience of 25 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
223 No. Ashland Ave., CHICAGO, ILL. 








See Page 85 for Important 


NEW PUBLICATIONS 


® Opportunities for the alert user 
of Materials, Finishes, Equipment 
and Parts, to keep well-informed. 





Bette eee ias ile ae ree ee eee et 


ALLOYS, Aluminum BOLTS, NUTS AND SCREWS 
Aluminum Co. of America, 2179 Gulf Bldg Pitts American Screw Co Providence, R. I 
burgl Da Blake & Johnson Co Waterville, Conn 
Hassall, Ine John, 400 Oakland, Brooklyn, N. Y 
ALLOYS, Bronze Progressive Mfg. Co., Torrington, Conn 
Sunting Brass & Bron Co.. Toledo. O Ryerson & Son, Inc., Jos. T, Chicago, Ill 
Scoville Mfg. ¢ 6 ALI] Waterbury, Conr Seovill Mfg. Co., 65 Mill, Waterbury, Conn 
ALLOYS, Copper BOXES AND CARTONS 
American Brass Co Waterbury Conn Gaylord Container Corp., St. Louis, Mo 
Scovi Mfe. ¢ 65> Mill. Waterbury, Conr Hinde & Dauch Paper Co., Sandusky oO 
ALLOYS, Magnesium BRASS, BRONZE AND COPPER 
Dow Che ( Dowmetal Division, Midland, Mic! American Brass Co., Waterbury, Conn 
Dowmeta American Nickeloid Co., 12 Second, Peru, Ill. (Pre 


finished Brass Sheets.) 
‘ Sco Mfg. Co., 65 Mill, Waterbury, Con 
ALLOYS, Permanent Magnet. See Mag- Sones m oa aa 


BRONZE BARS, Solid and Cored 


Bunting Brass & Bronze Co Toledo, O 
ALLOYS, Resistance Johnson Bronze Co., 570 S. Mill, New Castle, Pa 
Drive ( Wilbur B Newark N J 
Se tae ay aaa aca BRONZE SHEETS. See Brass, Bronze 
oskins fg ( yetroit Mic ; ‘ : 
Jelliff Mfg Corp ( oO Sx uthpe rt, Contr and opper. 
ALLOYS, Zinc BRUSH SEATERS. See Seaters. 
New Jers« Zit cx 160 Front, New York, N. Y¥ 
BRUSHES, Commutator 
ALUMINUM Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Aluminu . of America, 2179 Gulf Bldg., Pitts Cicero, | Tl sa 
“ees P ? 7 ; Generals Electric .Co Schenectady, N Y 
: National Carbon Co Inc., Carbon Sales Div., Cleve 
‘ land, O. ‘‘Pyramid.”’ 
AMMETERS. See Instruments Superior Carbon Products, In 9115 George Ave 


Cleveland, O 

ARMORED CABLE, Strip 
Ar Steel & Wire Co Rockefeller Bldg 
ind, O (United tates Steel Corp. Sut 


sic 
Roebling Sons done A Trenton, N. J 


Cleve BUSHINGS, Bronze. See Bearings & 
liary.) Bushings, Bronze. 


ATTENUATORS See Resistors. Radio BUSHINGS, Ceramic. See Ceramics. 





Control . : 
BUSHINGS, Comp. and Fibre. See Bear- 
BEADS Insulating ings & Bushings, Non-Metallic. 

American L orp.. Cl nooga, Tenn 4] : - : 
Dunn, J Str ithers it N Juniper Phil ndstptls, BUSHINGS, Non-Metallic. See Bearings 
P I Spine & Bushings, Non-Metallic; Ceramics. 

Isolantite I 2 Broadway New York, N. Y 
Star Porce n CC Muirhead Ave Trenton, N. J BUSHINGS, Porcelain. See Porcelain. 
Stupal ff L ratoric Ir 6619 Hamilton Ave 
Pittsharch. Pa CABLE, Heavy Duty 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
che ei age Salt ee a Guiaaiake Ind Boston Insulated Wire & Cable Co., Dorchester, Mass 
recy Whegaeniih Division Ganeret Sl : a len Bri General Cable Corp., 420 Lexington Ave., New York 
parture ivisi yeneral otors p sris N.Y 
to ‘ nr , . 
ns 2 . : - . ! General Elec. Co Dept. 6A-201, Schenectady, N. Y 
- : ' an B es ae "tee a “Glyptal Versatol.’” 
sete Pa = — . ae : _ Rockbestos Products Corp., 732 Nicoll, New Haven 
, . Conn Rockbestos All-Asbestos,"’ ‘‘Rockbestos A 
oan 
BEARINGS, Needle Roebling’s Sons Co John <A., Trenton, N. J. 
McG Mfg. ¢ 00 Indiana Ave Valparai Ind Rome Cable Corp., 330 Ridge, Rome, N. Y. 
BEARINGS, Oil-less. See Bearings and CABLE, Microphone, Soeaker & Battery 
Bushings, Graphite: earings and American Enameled Magnet Wire Co., Port Huron, 
Bushings, Non-Metallic Mich 
ar . a Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 
BEARINGS & BUSHINGS, Bronze Boston’ Insulated Wire & Cable Co., Dorchester, Mass 
Buntir Br & Bronze C¢ Toledo, O X Gereral Cable Corp., 420 Lexington Ave., New York 
Johnson Bronze Co 70 S Mill New Castle Pa Y 


Wire & Cable Corp., 710 Main, Holyoke 





BEARINGS & BUSHINGS, Graphite 





Bunting Brass & Bronze Co Toledo. O Rome “Cable Corp., 330 Ridge, Rome, N. Y 
Genera Electric Ce Section B-4 Plastics Dept 
Pittsfield, Ma CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
BEARINGS & BUSHINGS, Non-Metallic land, O. (United States Steel Corp. Subsidiary.) 
Brandywine Fibre Products Cc 1402 Walnut, Wil toston Insulated Wire & Cable Co., Dorchester, Mass 
stor Del General Cable Corp., 420 Lexington Ave., New York 
Diamond Fibre (Cc Newark Del N Y 
ulation Co., 4638 Spring Grove Ave Cin General Elec. Co Section Y-8195, Appliance and 
oO Merchandise Dept., Bridgeport, Conn *“Deltabes 
ectrie Co Section B-4 Plastics Dept ton.”’ 
Mass Rockbestos Products Corp., ~ _ Nicoll, New Haven, 
tor Co., Dept. 31, 2C0 Varick, New York Conn ‘‘Rockbestos A Vv 
Lamicoid Roebling’s Sons Co., John A., “Trenton, N. J 
National Vulcanized Fibre Co Wilmington, Del 
Nolu QOilless Bearings Co 12 E. Johnson, German CAMBRIC AND CANVAS, Varnished. 
towr Philadelphia Pa See ‘ sulating 
Richardson Co., Melrose Park (Chicago), Il et See Cloth, Insulating. 
rok : : y 
Ww aterbury Button Co., Washington Ave., Waterbury, CANDLES, Fixture. See Tubing, Vul- 
( canized Fibre 
Wil mington Fibre Specialty Co Wilmington, Del 
BELLOWS CAPACITORS. See Condensers. 
err tat Co K sridgeport, Conn , 
Bridgep« TI 1 a Ir Bridgepor nt CASTINGS, Aluminum 
BELTS, Fan (V-Belts, Cog Belts) Aluminum Co. of America, 2179 Gulf Bldg., Pitts 
Dayton Rubber Mfg. Co Dayton, O burgh, Pa 
National Bronze & Aluminum Foundry Co., 8800 Laisy 
BERYLLIUM COPPER. See Copper Ave., Cleveland, O 


Beryllium 
CASTINGS, DIE 


teria & CRYSTALS Aluminum Co. of America, 2179 Gulf Bldg., Pitts 
Americar lem Co In Box No. 116R, Utica burgh, Pa 
N. 4% American Brass Co., Waterbury, Conn 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
BLADES, Fan. See Wheels, Blower and ‘‘Dowmetal’’ (Magnesium Alloy). 
Fan 
. : : : CASTINGS, Magnesium Alloy 
BLOWER WHEELS. See Wheels, Blow- Daw Chemical Co., Dowmetal Division, Midland, 
er Mich *“Dowmetal.’’ 
BLOWERS, Armature CASTINGS, Phosphor Bronze 
Ideal Commutator Dresser Co., 1008 Park Ave Syca Bunting Brass & Bronze Co., Toledo, O 
more, I Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
BLUE PRINT PROCESS CASTINGS, Sand & Permanent Mold 
Ozalid Corp 354 Fourth Ave., New York, N. Y National Bronze & Aluminum Foundry Co., 8800 Laisy 
\ White Print Process.) Ave., Cleveland, O 
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buyers of made-to-order screws 
and headed parts are discovering real savings in 
PROGRESSIVE cold upset products. They have found 
that many parts now milled from the bar can be 
headed efficiently and accurately with our modern 
equipment — at reduced costs. We invite you to 
mtSSn submit samples or outline ideas to our specialists. 





/SOALIINS Their advice — intelligently and promptly given — 
PROMCO may show you the way to greater fastening economies. 


fe ee ae, Bee Se ae a 





For Porcelain Material 


of Any Design— 





Write 


The Colonial Insulator Co. 
Akron, Ohio 


Chicago Office: 915 W. Van Buren St. 
Telephone, Haymarket 4280 
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COILS 


TOUGHNESS 


AND GOOD "SLIP"! 


N the winding of armatures, transformers 

and coils today, the wire must slip into 
narrow slots and crevices quickly, smoothly, 
and without abrasion. In no other way 
can a job be tightly and evenly wound in 
profitable time. 


Due to two outstanding qualities, 
toughness and good slip, Acme Enamelite 
Magnet Wire fits into this modern picture 
perfectly! 


These valuable qualities are due to the 
use of enamels of special formula evolved 
in the Acme plant during long study of 
customers’ problems. Acme Enamelite 
meets not only every necessary electrical 
test, but also the severe physical demands 
of high-speed production. 


Acme enameled magnet wire is also 
available covered with cotton, called 
**Cottonite;”’ with silk, called *‘Silkenite;”” 
and with thin, abrasion-resistant paper, 
called **Paperite.” 


Samples of any of the above will be 
sent for test purposes if requested. 


The Acme Wire Co., New Haven, Conn. 


Wire 


PRODUCTS 


MAGNET WIRE—VARNISHED INSULATIONS—CAPACITORS 


; 
: 
' 















































































Magnetic Valves 


to control electrically 
| the flow of 


STEAM—WATER— OIL 
AIR—GAS—Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 


56 Beekman St., New York 


ELECTRIC 
RESISTOR 
CEMENT No.78 


for all temperatures. Used by leading manufacturers 
for hundreds of other uses. Catalog with order. 


TRIAL PURCHA 
No free monte 1 i Qt. $1.75 | 


e 
SAUEREISEN CEMENTS Co. 
Compounds INSA-LUTE Adhesives 
1378 Sharpsburg St. Pittsburgh, Pa. 















INSTRUMENT LITTELFUSES 
for meters, 1/200 amp. up. HI- 
VOLT LITTELFUSES for trans- 
mitters, etc., 1000, 5000, 10,000 
volt ranges; |/16 amp. up. NEON 
VOLTAGE FUSES and Indicators. WRITE 
AIRCRAFT, AUTO and RADIO FOR 


FUSES; fuse mountings, etc. CATALOG 


LITTELFUSE LABS.4252 Lincoln Ave.,Chicago 









arate — 1 NEW TYPE No. 100 
1 Oy l-inch Jewel Assembly 
A f 7) hy * Uses Mazdo S6 lamp removable 
| th a wi) from tront of assembly. Can be 
} £7, * furnished with smooth or faceted 


jewels. — Colors optional 
Extremely low price 


Write for complete catalogue 


MANUFACTURED BY 


wen! 
National Sales Agents 
ea) CL eae ese 
134 Liberty Street, New York, N. Y. 


ate 






e 
vetlastin 


Type UX for drives 
, HP or less. Save 
i third coupling cost! 
Write for sample type 
TA (bores 3/16” to 

a Give RPM, 
and Shaft Dia. 















HP, 




















CELLULOSE ACETATE COMPOUNDS. 


See Plastics. 


ens Commutator 


il Commutator Dresser Ce 1008 Park Ave Syca 


M ‘ Insulator C¢ Dept. 31, 200 Varick, New York 


Sauereisen Cements Ce 1378 Sharpsburg, Pittsburgh, 
Pa 

CEMENT, Liquid ——— 

Sauereisen Cements ¢ S78 Sharpsburg, Pittsburgh, 
Pa 


CERAMICS. Bushings, Washers, Special 


Shapes 
(See 1 Porcelair 

American Lava Corp., Chattanooga, Tenn. ‘‘Alsimag 

Electror Mechanic In 2u1 KE. 12th, New York, 
A 

Isolantite Ir 233 Broadway, New York, N. Y 

Loutl Mfg ( Ka Liverpool 0 

Sauereisen Cements ¢ 1378 Sharpsburg, Pittsburgh 
Pa 

Stupakoff Laboratories Ir 6619 Hamilton Ave 
Pittsbur Pa 

Wrought Washer Mf Cr 2200 S. Bay, Milwaukee 
Wi 


CHAIN, Socket 
Bea Chain Mf Cx ls Mt. Grove Bridgeport 
Cont 


CIRCUIT BREAKERS 


Allen-Bradley 1309 S. First Milwaukee Wis 
Genera Electric Cr Schenectauy N Z. 
Ward Leonard Ele Co., 34 South, Mt. Vernon, N. Y 


—- AND MOUNTINGS, Fuse 








» Copper Tube & Products Irc 5629 Madison 
Rad Cincinnat oO 
Jones Howat B 2300 Wabansia Ave Chicago, Ill 
Littelfuse Ir 252 Lincoln Av Chicago, Il 
P er Ct 17 Virginia Ave Providence 
Sherman Mfg. Co., H. B Battle Creek, Micl 
Waterbury Button Co Washington Ave Waterbury 


CLOTH, Insulating 


Acme Wire ¢ New Haver Conn 

Brand & ¢ Wm., 268 Fourth <Ave., New York 
N Y Turbo 

General Electr Cr Section Q-8194, Appliance and 
Merchandise Dept Bridgeport, Conn 


Insulatior Manufacturers Corp 565 W Washington 
Blvd Chicago, Ill 
Mica Insulator C« Dept 31, 200 Varick, New York 





N y Armatite Empire 
Owens - Illinoi Gla Co Dept M Industrial «& 
Structural Prods. Lab Newark, O 
CLUTCHES 
Hilliard Corp 106 W. Fourth, Elmira, N. Y 
COIL (Coils) 
Armatur nd Field See Coils 
Driers and Impregnators See Over Industrial 
Electromagnet See Coil 
Impregnators Vacuum See Ovens Industrial 
Induction See Coils 
Radio Frequency See Coils, Radio Frequency. 
Resistance See Units and Elements 
Winders and Spreaders See Winding Machines, 
Coil 
COILS 
Acme Wire Cx New Haven, Conn 
n Aut tic Electric Sales Co., 1033 W. Van 
Chicago Til 
Coto-Coil Ce In 229 Chapman, Providence, R. I 
Dano Elec. ¢ 93 Main Winsted, Conr 
Da & Ir Dean W 247 W. Fulton, Chicago 
J 
Electrical Coil Winding Co 2731 Saunders, Camden 
N J 
CGrenera Electri Co Schenectady N Z 
Roeblir Sons Ce John <A Trenton, N. J 


COILS, Radio Frequency 


Electronic Mechanics, In 201 E. 12th, New York 

N Y 

oe STONES & GRINDERS 
iters, Commutator Brush 

aval Commutator Dresser Co., 1008 Park Ave., Syca 

more Il 


CON DENSE RS, Electrolytic Filter 


\er x ¢ I 70 Washington, Brooklyn, N. Y., Hi 
Farad 

B. L. Ele Mfg. Ce St. Louis, Me 

Deutschmann Corp Tobe, Canton, Mass Pluggin 
Tol 

Genera I I ( Schenectady N 


I ‘ 0 Y 
Solar Mf ( I 599 Broadway, New York, N. Y 


CONDENSERS, Fixed 


Acme Wire ¢ New Haven Conn 

A\erovox Corp 70 Washington, Brooklyn, N. Y¥ 

Deutschmann Corp Tobe, Canton, Mass Pluggin 
Filter- Mite Micranol Tobe 

Solar Mfg. Corp., 599 Broadway, New York, N. Y 


CONNECTORS, Rubber 
Lord Mfg. Ce Eric Pa 


CONECTORS, Wire 








Eby, I H H 2066 Hunting Park Ave Phila 
lelphia Pa 

Ideal Commutator Dresser Co., 1008 Park Ave Syca 
more I 

Ilsco Copper & Products In 5629 Madison 
Rd Cincir oO 

Jones, Howard B., 2300 Wabansia Ave Chicago, Ill 

Sherman Mfg cr H B Battle Creek, Mich 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 
CONTACTS, Carbon and : Senne 


tecker Brothers Carbon C¢ } Ss 2nd Ave., 
Cicer I 
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National Carbon Co., Inc., Carbon Sales Div., Cleve 
land, O 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 


CONTROLLERS, Motor 


(See also Rheostats, Motor Control.) 
Allen-Bradley Co 1309 S. First, Milwaukee, Wis 
American Transformer Co 178 Emmet, Newark, N. J 
Dunn, Inc., Struthers, 138 N. Juniper Philadelphia 

Pa 
General Electric cr Dept 6-A201 Schenectady 

eS 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


CONTROLS, Electronic 

General Electric Co Schenectady N Y 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave 
Chicago, Ill 

Luxtrol Co., Inc., Dept. B, 54 W. 21st St., New York 


ae 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Weston Elec Instrument Corp., OS8S82) Frelinghuysen 


Ave., Newark, N J 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 
CONTROLS AND VALVES, Temperature 


(See also Regulaators, Temperature; Thermostats.) 


Allen-Bradley Co., 1309 3S. First, Milwaukee, Wis. 
Suarber-Colman Co Rockford, Ill. 
Brown Instrument Co Div. of Minneapolis-Honey 


well Regulator Co., 4466 Wayne Ave., Philadel 
phia, Pa 
General Electric Co., Schenectady, N Y 
General Sales & Products Corp., 45 Mohawk, Cohoes, 
a 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y 
Mercoid Corp., 4201 Belmont Ave Chicago, Ill 
Supreme Elec. Products Corp., 105 Mt Hope Ave 
Rochester, N. Y¥ 


CONVERTERS, Rectifier. See Rectifiers. 
COPPER, Beryllium 


American Brass Co., Waterbury Conn 


COPPER SHEETS. See Brass, Bronze 
and Copper. 


COPPER, Thin-Sheets (Electro-Deposi- 
tion) 
American Brass Co., Dept. D5, Waterbury, Con 


CORD, Flexible. Heater, Lamp, Radio 
and Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated.) 
American Enameled Magnet Wire Co., Port Huron 


Mich 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary 


Selden Mfg. Co 1633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Diamond Braiding Mills, Chicago Heights, Ill 
Driver Co., Wilbur B., Newark, N. J 

General Cable Corp., 420 Lexington Ave., New York 


General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn Deltabes 
ton.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 

Rockbestos Products Corp., 732 Nicoll, New Haven, 
Conn. “‘Rockbestos All-Asbestos 

Roebling’s Sons Co., John <A., Trenton, N. J 

Rome Cable Corp., 330 Ridge, Rome, N 


CORDS, Resistance Line 
Boston Insulated Wire & Cable Co., Dorchester, Mass 


Diamond Braiding Mills, Chicago Heights Il 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 


Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Ill 
Rockbestos Products Corp., 732 Nicoll, New Haven, 
Conn. 


CORES, Resistor and Resistance Coil 


American Lava Corp., Chattanooga, Tenn Alsimag 
Colonial Insulator Co., Akron, O 

General Electric Co Schenectady n. 2 
Isolantite, Inc., 253 Broadway, New York, N. Y 


Louthan Mfg. Co East Liverpool, O 

Star Porcelain Co., Trenton, N. J 
Lavolain.”’ 

Stupakoff Laboratories, Inc., 6619 Hamilton § Ave., 
Pittsburgh, Pa 


Thermolain 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 1111 E. 23rd 
Indianapolis, Ind. 


COUNTING DEVICES. See Controls, 


Electronic; Tachometers. 


COUPLINGS, Flexible 

Crocker-Wheeler Elec Mfg. Co., Ampere, N. J 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il 
Hilliard Corp., 106 W Fourth, Elmira, N sy 


Lord Mfg Co., Erie, Pa 

Lovejoy Flexible Coupling Co., 5020 West Lake, Chi 
cago, Ill 

Richardson Co Melrose Park (Chicago), Ill 

Torrington Mfg Co Torrington, Conn 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, O 


CRYSTALS, Molded. See Bezels & 


Crystals. 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chi 
cago Ill 

Hunter Pressed Steel Co., Lansdale, Pa 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 

Trico Fuse Mfg. Co., Dept. A, Milwaukee, Wis 


DECORATIVE METAL SPECIALTIES. 
See Escutcheons; also Name Plates; 
also Stampings, Metal. 


re 


Ua Aneta Ca 


Coleman 


AY ce TL 


AUTOMATIC 








STOCK PAR TS 


Wide re 
= Pulls, knobe 


h 
@ The molding of the handle and terminal — 


housing of this Coleman iron is a typical 
specimen of Imperial custom molding. 
Here is a product, in the modern tempo, 
where the molding plays a most important 
part in creating consumer acceptance... 
a super molding problem that was exe- 
cuted by Imperial in a way that brought 
much favorable comment. 

Imperial can handle your molding work on 
an economical basis in any plastic material. 










aVailable 
-_ a Variety or 
Cc Olors 














IMPERIAL MOLDED PRODUCTS CORP., 2927 W. Harrison St., Chicago 


IMPERIAL Acxic 


BAKELITE @ PLASKON @ DUREZ ®@ TENITE @ BEETLE @ LUCITE 











F WALTHAM CAN SAVE YOU MONEY 
ON CUSTOM-MADE SMALL PRECI- 
SION PARTS for Instruments, Cameras, 
Appliances, etc. 


Ourspecial department—equipped 
with high-speed automatic machines especially designed 
for the purpose — is prepared to handle your quantity 
production requirements exactly to your specifications. 

Send us blueprints or samples of such parts as small 
gears, pinions, staffs, arbors, wheels, small power springs, 
regular or hairsprings, flat springs, etc. Advise quantities 
required and ask us to quote. 


Address: Custom Parts Department 
WALTHAM WATCH CO., Waltham, Mass. 


















WIRE 
Insulated 
with Rubber, 
Cotton, Asbestos, 
Varnished Cambric, 


Resistant to Flame, 


Heat, Oil, Abrasion. 


For Use with All Types 
of Electrical Equipment. 


CABLE 
All Sizes of 
Flexible Cables 
and Cords Made 
to Standardized 
Specifications. 


Constructions Modified 
for Service Conditions. 


B.1.W. 


FLEXIBLE CABLES 


Transformer Lead, 
Oscillating Fan, 
Mercury Switch, 
Apparatus Lead, 
Motor Lead, 
Welding 


















SPECIALTIES 


All Types of Wire Prod- 
ucts and Complete Wiring 
Assemblies. 















SHIELDING 


Copper, Bronze, Aluminum or 


Steel in Wire or Ribbon Braid 


Manufactured by 


BOSTON INSULATED WIRE & CABLE CO. 
Established 1905 
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Dorchester, Mass. 





NEW ECONOMY and QUALITY 


IN COIL WINDING 


HIGHER PRODUCTION—up to 28 coils wound at 


once. 


SMOOTHER INSERTS—two separate paper rolls. 
QUICKER TRANSFER—wires transferred simultane- 


ously. 


SIMPLIFIED HANDLING—two piece arbor construc- 


tion. 






Address P. O. Box 1605 for bulletin. 
UNIVERSAL WINDING COMPANY 
PROVIDENCE, R. I. 


DUO2MATIC COIL WINDER 


winds up to twenty-eight coils at once .. . 


MERCOID CONTROLS 


Designed to automatically regulate 


electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the contro! of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of contacts. 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete came! No. 100ME, containing complete information 


THE nar CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No ME. 


Name 


Address 
































































SIGNAL, 
SPECIAL, 
INDICATOR & 
SWITCHBOARD 


of highest quality. 


In all voltages up to 250 
Welinvite inquiries from manufacturers: 


HERZOG 
SUR LAMP WORKS, Inc. 


IIT eto eke et 


LONG ISLAND CITY NEW YORK 


When You Buy Certified Felt 


YOU ARE BUYING 
FELT INSURANCE! 


Look for the Certified Felt 
Label when you buy! 
THE FELTERS COMPANY, INC. 
Manufacturers of Certified Felt, DU- 
FELT Oil Seals and felt washers 
210 South Street, Boston, Mass. 
Branch offices in principal cities 


. 


SPECIALISTS 
MULTICUT... 


eS ee 


In complete sets, or singly. 
Modern manufacturing 
equipment, highest pre- 
cision standards. Ou 
engineers work with you 
direct, insuring satisfaction, 
service end economy. An 
inquiry in no way obligates 
you. Write today. 


PERKINS machine & cear co. 


SPRINGFIELD MASSACHUSETTS 
Lx y¥ YAY 
a | YsPIRAL 
MI} \/wRAPPeD 
SQUARE + ROUND 
| RECTANGULAR 
| Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


tee a at 


wa een 


AREMATSSVVALVVD 


TY 
Be SUR et eked, te 
| 38 Juniper Street, Philadelphia, roe 


; For New 


MATERIALS, PARTS & EQUIPMENT 


to be 


designed 
into your product 


See pages 86-89 




















DIALS, Etched. See Name Plates. 


DIALS, Radio Tuning Mechanism. 
American Emblem C¢ Ir Box Nt 116R 
i 3 


Utica 


DIE-CASTINGS. See Die. 


Castings, 


DIES AND MOLDS 


Chicago M ed Products Corp., 2144 Walnut, Chicago, 
Il 

Richardson ¢ Melrose Park (Chicago) Ii} 

Stein & ¢ W P 124 St. Paul, Rochester, N. Y 

Wa ry But ( Washington Ave Waterbury, 
( 


DRAWING EQUIPMENT 

Post ¢ Frederick Box 803, Chicago, Ill 
DRILLS, Portable. See Tools, Portable. 
DRIVES, Machine Tool 
Cullman Wheel C« 1328 Altgeld, Chicago, Il 
DRIVES, V-Belt 

Daytor Rubber Mfg Cc 
Worthington Pump and 

N. J 


Dayton oO 


Machinery Corp Harrison 


ELECTRICAL SHEETS. See 


Steel. 


Sheets, 


ELECTRODES, Carbon 


National Carb Cr Inc Carbon Sales Div Cleve 
land, O. 

ELECTRONIC CONTROLS. See Con- 
trols, Klectronie. 

ENAMELING MACHINES. See Ma- 
chines, Enameling. 

ENAMELS. See Finishes 

ENGINES, Diesel 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 


Ave Chicage Ii] 


EQUIPMENT, Chemical and Special Pro- 
cess 

Stoke Machine ¢ Fr. J 9996 Tabor Rd Olney 
Pp oO Pp idelphia Pa 


EQUIPMENT, Drafting Room 
Bruning ¢ In 





g Chas 100 Reade New York 

ae 

ESCUTCHEON 

American Emblem Ce Ir Box Ni 116R, Utica 
N. 2 

EYELETS 

American Bra Cx Waterbury Brass Goods Brancl 
Waterbur Conr 

Platt Bre & Waterbury Conn 

covi Mf ( ‘ Mill, Waterbury Conn 
aterbury Button C« Washington Ave Waterbury 
Cor 


FAN BLADES AND WHEELS. See 


Wheels, Blower and Fan. 

FEELERS, Air Gap. See Gauges, Air 
Gap 

FELT 

Felters ¢ Ir 201 Soutt Bostor Mass 

Western Felt Work 1029-4115 Ogden Ave Chicage 
I 

FERRULES 

American Brass (C¢ Waterbury Brass Goods Branch, 
Waterbury Conr 

Patton-MacGuyer Cx 17 Virginia Ave., Providence, 
R I 

Scovi Mfg Co. 65 Mill Waterbury Conn 

Waterbur Butt ( Washington Ave Waterbury 
cc 


FIBRE, Vulcanized 








Sheet Rod, Gasket Washers, Screw Machine 
see also Tubing, Vuleanized Fibre 
Fibre Product Cr 1402 Walnut, Wil 

m Del 

Con il-Diamond Fibre (C« Newark, Del Cod 
it Vulcoid 

Franklin Fibre-Lamitex Corp 190 E. 12th, Wilming 
tor De 

Insulatior Manufacturers Corp., 65 WW Washing 
tor B Chicage Il 


Lincoln Fibre & Specialty Co Newport Del 


Nationa \ anized Fibre Wilmington Del 
Peerle Vul-Cot 

Quadriga Mf Cr 209 W. Grand Ave Chicago, Ill 

Ta r Fibre (Cc Norristown, Pa 

Wilmingtor Fibre Specialty C¢ Wilmington, Del 
Fyberoid Ohmoid 

Wrought Washer Mfg. C¢ 2200 S. Bay, Milwaukee 
Wis 

FIBRE, Phenol. See Plastics. 

FILTERS, Radio Interference 

Aerovox Corp 70 Washington, Brooklyn, N. Y¥ 

Deutschmanr Corp Tobe Cantor Mass Tobe 
Filterette 

Solar Mf Corp 599 Broadway New York N Y 

FINISHES 
Paint Lacquers Enamels 

Aluminum Company of America 2179 Gulf Bldg 
Pittsburg Pa 

Roxalin Flexible Lacquer Co., Ir Box 5810, Eliza 
ibett N J 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

American Er 
Mict 

Boston Insulate 


imeled Magnet Wire Co., Port Huron 


i Wire & Cable ¢ Dorchester, Mass 





General Cable Corp 120 Lexington Ave., New York, 
N . 


Y 


General Electrie Co., Section Q-8194, Appliance and 
Merchandise Dept Bridgeport, Conn 
Holyoke Wire & Cable Corp., 710 Main Holyoke 


Mas 


Rome Cable Corp 330 Ridge, Rome, N Y 


FLEXIBLE RESISTORS. See 


sistance Line. 


Cords, Re- 


FLEXIBLE SHAFT MACHINES. See 


Machines, Flexible Shaft 
FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N x 


FUSES, Enclosed 


General Electric Co., Section Q-8194, Appliance and 


Merchandise Dept., Bridgeport Conn 
Littelfuse, In 1252 Lincoln Ave Chicago, Ill 
Trico Fuse Mfg Co., Dept A., Milwaukee, Wis 
Trico, Kantark 


FUSES, Potential 
Littelfuse, Inc 41252 
Surge Protectors.) 


Lincoln Ave Chicago, Ill 


GASKETS, Fibre. See Fibre, Vulcanized. 
GAUGES, Air Gap 


Ideal Commutator Dresser Co. 
more Il) 


1008 Park Ave., 


Syca 


GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago 
Ill 
Perkins Machine & Gear Co Springfield, Mass 


GEARS AND PINIONS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wil 
mington, Del 
Continental-Diamond Fibre Co Newark, Del 


Formica Insulation Co 
cinnati 0 


4638 Spring Grove Ave., Cin 


Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton Del 

Gear Specialties, Inc 2650 W. Medill Ave Chicago, 
Il 

General Electric Co Section B-4 Plastics Dept., 

Pittsfield, Mass Fabroil Textolite 

Mica Insulator Co Dept. 31, 200 Varick, New York, 
MN. oe Lamicoid 

National Vulcanized Fibre Co Wilmington, Del 
Richardson Co Melrose Park (Chicago), Ill 

Taylor Fibre Co Norristown, Pa 

Wilmington Fibre Specialty Co Wilmington Del 


Ohmoid.’ 


GEAR STOCK, Laminated. See Plastics; 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Plating Generators. 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See 
Bushings, Graphite. 


Bearings & 


HANGERS, Ball and Roller Bearing 


S K F Industries, Inc., Front & Erie Ave Phila 
delphia, Pa 

HARNESSES, Wire. See Flexible Leads. 

HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 

INSTRUMENTS, Drawing 

Post Co., Frederick, Box 803, Chicago, Il 

INSTRUMENTS, Laboratory Standard 

General Electric Co., Schenectady, N. Y 


G-M Laboratories, Inc., 
Chicago, Tl 


Dept. G, 1731 Belmont Ave 


H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Shallcross Mfg Co., Collingdale Pa 

Simpson Elec. Co 5200 Kinzie, Chicago, Ill 

Triplett Elecl. Instrument Co 3110 Harmon Dr., 
Bluffton, O 

Weston Elec! Instrument Corp 582 Frelinghuysen 
Ave., Newark i oe 


INSTRUMENTS, Portable and Switch- 
board 


General Electric Co Schenectady, N. Y 


H-B Elec. Co Inc., 2531 N. Broad, Philadelphia, Pa 
Shallcross Mfg. Co., Collingdale Pa 

Simpson Elec Co 5200 Kinzie, Chicago, Il 
Triplett Elecl Instrument Co., 3110 Harmon Dr., 


Bluffton, O 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis 
Mo 

Weston Elecl Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J Illuminometer, Pin-Jack."’ 


INSTRUMENTS, Resistance Bridge 


Shallcross Mfg. Co Collingdale, Pa 


INSTRUMENTS, Speed 
Tachometers. 


INSULATION (Insulating) (Insulators) 
Beads See Beads, Insulating 

Bushings See Ceramics 

Ceramic See Ceramics 

Cloth See Cloth, Insulating 

Composition See Plastics 


Indicating. See 


Compounds See Varnish, Insulating; also Wax and 
Compounds 

Fibre. See Fibre; also Plastics 

Lava. See Ceramics 

Mica See Mica 

Molded See Plastics 

Paper See Paper, Insulating 

Phenolic Fibre See Plastics 

Plastics See Plastics 

Porcelain See Porcelain 

Slot See Paper, Insulating; also Cloth, Insulating 

Tape See Tape 

Tubing See Tubing, Varnished Fabric; also Tub- 


ing, Laminated Phenolic; 
Fibre 


also Tubing, Vulcanized 
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The “South Wind” car heater delivers 
hot heat in 90 seconds from the time your switch is 
turned on— Chace Thermostatic Bimetal, because of 
its dependability, was chosen as the active element in 
the control of this heater. If the product you make, 
calls for automatic action of a part, perhaps Chace en- 
gineers can assist you. Write us fully. 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 














COULDN'T PULL THE WIRE 
QUT OF THIS 70 AMPERE 


ILSCO 
SOLDERLESS 
> CONNECTOR 


in a test demonstration at the 
Fittn Annual Electrical Trade Show of New England, Exhibition Hall, Boston, 


March 9-11. 
YOU Try To Pull The Wire Out! 


Send a postal card for a large, free display board of sample 
ILSCO lugs. 


ILSCO COPPER TUBE & PRODUCTS, INC. 


5629 MADISON ROAD CINCINNATI, OHIO 





| TERMINAL PANELS 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 
HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 
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LUXTROL 


Phototube 
Controls 


Partial List of Applications 


General! Control Liquid Level Controls 


Colorimeters Automatic Fillers 


Color Matching and (Counting 
Analysis 


; ee Turbidimeters 
Automatic Weighing ; 
Controls Safety Devices 


Door Openers Alarms and Signals 













Style =R2-10 Photoelectric Relay, phototube hous- 
ing and light source in water-proof housings. 






Sensitive, fast, stable, reliable, long-lived. No 
specially selected tubes, no leaky phototube 
cables, no tricky adjustments. PHOTOTUBE 
CAN BE MOUNTED ANYWHERE, AT ANY 
DISTANCE FROM THE RELAY. 


Typical LUXTROL Users 


Du Pont Fitm Mro 


ScHENLEY Propucts 


















Corp. Nationa. DistILLers 





FRANKFORT DiIsTILLERS 
H. KounstTaMM Tue Borpen Co 


Beecu-Nut Packinc Co LigEBMANN BREWERIES 





Inquiries invited on special problems 


Write for Bulletin — Dept. B 


LUXTROL COMPANY, Inc. 
54 West 21st Street * New York, N. Y. 





© 








WIRE SPRINGS 


AND SPECIALTIES 


— 
— 
ALL SIZES —S 


oS LT ds 


=> 
ALL METALS == = 

— 

a 


SEND US YOUR INQUIRIES 


UU a 


rae ia 2 CLEVELAND, OHIO 


PORTLAND-MONSON | 
SLATE CO. 


Quarriers ot 
Monson Slate 
for Electrical 


Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 


yeas 


For air conditioning. and humidifying. 
Have self-cleaning ofifices; 1 to 5 gal- 
lons of water atomizéd per hour. 









LS 


$3.00 oa 40% to the trade. Order 
valves 





sample today. Solenoid 
for water, gas, air, steam or oil. 


SUPREME ELECT. PRODUCTS mT 
Pee ee 














GARDINER 
Flux-Filled Solder 


Acid and rosin core... 
and core sizes... 


various alloys 
gauges as small as 


2/32” The Gardiner Line also includes 
solid wire, bar, drop. and pellet solders. 

EASTERN SALES OFFICES AND WAREHOUSE 
DAVID M. KASSON & CO., 401 Broadway, New York 





4518 SO. CAMPBELL AVE., CHICAGO, ILL. 


ELechut Heat 


FROM ROOM TO FURNACE TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 

Unit Heaters, Air Heaters, Vane Heaters, — 
Furnace Types. Why not “ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N 54th STREFT. PHILADELPHIA, PA, 








For further information con- 
cerning products listed in 
the Classified Index, see 


INDEX TO ADVERTISERS 


Pages 170 and 171 





Varnish See Varnish Insulating 
Wax See Wax and Compounds 


cooeecurs = eer Glass 
Owens-I1l s Glass Co Dept M Industrial & 
Structura Prods Lab Newark oO Fiberglas 


IRONS, eoneer ing 


General Ele henectady N y 

Ideal Commutat Dre er Cx 1008 Park Ave Sycea 
more l 

Stanle r ] Eln New Britair Contr 

Sta-Wart Electr Ci 65 N. Chestnut, Ravenna, O 

Trent ¢ Hi fe 619 N 4th Philadelphia, Da 

KNOBS, Radio and Instrument 

American Insulator Corp., New Freedom, Pa 

Chicag M t Product Cory 2144 Walnut, Cl 
i I 

Kurz-K Ir Daytor oO 

W t B ( \ \ W 


LACQUERS. See Finishes 
LAMINATED PLASTICS. See Plastics 
LAMINATION DIES. See Dies & Molds 
LAMPS, Miniature 

iH MM atul Lamp Work Ir Lor ] 
Cit N y 

LAVA. See Ceramics. 

LEADS, Flexible. See Flexible Leads 


LETTERING EQUIPMENT 


Pr ( I k, Box 8&0 Chica I 


LIGHTS, Pilot or Indicator 


Dial L ( America, 134 Liberty, New York 
N. 

Gene } \ Lar ( S87 Adar Hobok 
N J 

Herz M tur Lamp Work Inc Lor Island 
Cit N y 

Kirk ( H. R M \ N. J 


LIMIT SWITCHES. See Switches, Limit 


LOCK WASHER SCREWS. See Screws, 
Lock Washer 


LOCK WASHERS. See Washers, Lock 


and Spring 


LUGS, Copper 
Burt Engineerir 


ir ( I I l Ne 
York N. ¥ Ser 
( I tri ( s \ N \ 
I i) Comr D r ¢ OOS Park \ s 
! I 
I Copp Tube & Fr I M 
I ( ti, O 
Krueger & Hudepol rd & Vine Cincinnati. O 
Patt MacGuyer Ce 17 Virginia Ave Provider 
R. 1 
Sherman Mf Cc H. B Battle Creek, Mich 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


eee Drafting Room 
a 100 Reade, New York. N. Y 
Ozalid Cory o4 Fourth Ave New York, N. ¥ 


MACHINES, Flexible Shaft 
Hash ( R. G 2754 W. Flournoy, Chicag I 


MACHINES, a 
Stoke Machine ¢ 996 Tabor Rd Olney 
Pr. @ P idelphia Pi. 


MACHINES, Polishing and Buffing 
Packer Ma ne Ce Dept M Meride C 


ee ey Riveting 


Chicag & Machine 1848 §S 4th A 
Chicag I 

MACHINES, Screw-Driving (Power) 
Haskins ¢ R. G 2754 W. Flourne Chicago, Ti 
Rey: | Screw Driving Machine (¢ 612 W Lake 
Chi I 


eee eee Tapping 
Haskir G., 2754 W. Flournoy, Chicago, 1 


MAGNESIUM ALLOYS. See Alloys, Mag- 


nesiun 


MAGNETS, Lifting 

Electrical ¢ Winding Cc 2731 Saunders, Camden 
N. J Small 

Ohio Ele Mt Cr 5905 Maurice 


> 


MAGNETS, Permanent 


Cinaud I Corp Magnet Alloy Div Stamford 
Contr ON it rmag 
Simor Ss & Steel Co., Lockport, N. Y¥ 


MANUFACTURING, Contract 


Danbury-Knudser Inc 30 Rockefeller Plaza New 
York, N. ¥ 

Elgin Laboratorie Parts Divisior 1645 Fultor Chi 
ise I 

s ill Mf Cr 65 Mill, Waterbury, ¢ 

MATERIALS, Drawing 

Bruning C Ir Chas 100 Reade, New York, N. ¥ 


MEGOHMMETERS. See Instruments 


MELTING POTS, LADLES. See Pots & 


Ladles 


METALS, Colored. See Metals, Pre- 


finished. 
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METALS, Laminated. See Metals, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co 12 Second Peru Il 
Nickeloid Tint- Metal.’ 

Thomas Steel Ce Warren, O 


METAL, Thermostatic 
Baker & Ce In 113 Astor, Newark, N. J 


Callite Products Div Eisler Elec. Corp., 547 39th 
Union City, N. J Callitlex.’ 

Chace Ce Ww. M 1608 Beard Ave Detroit, Mich 

Dole Valve Co 1901-1941 Carroll Ave., Chicage Ii} 

General Plate Co., Div. of Metals and Controls Corp 
4 Forest Attleboro, Mass Truflex 

Wilson iH A 105 Chestnut Newark N J 
Wiles 


METERS. See Instruments 


MICA 

Brand & (« Wh 268 Fourth Ave New York, N. ¥ 

Continental-Diamond Fibre Co., Newark, Del Mica 
bond 

General Electric Ce Section M-619, Insulating Ma 
terials Div Appliance and Merchandise Dept 


Bridgeport, Conr 
Insulation Manufae turers Corp 65 W Washington 
Bivd., Chicage I} 


Macallen Ce lt Ma illen, Bostor Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N y Micanite 

New England Mica Co., Inc Waltham, Mass Y-2¢ 


MOLDED INSULATION. See Plastics 
MOLYBDENUM 


Wire Rods Sheets Special Shape 
Callite Products Division, Eisler Elee. Corp 547 
ith, Union City, N 


MONEL METAL 

Driver-Harris ( Harrison, N. J 

Driver Wilbur B Newark, N J 

International Nickel Co In 67 Wall New York 


MOTOR DRIVE UNITS. See Drives, 
Machine Tool 


MOTOR STARTERS. See Controllers, 


Motor 
MOTORS 
See also ‘‘Motor specifications for Designed-in 
Power Applications,’’ elsewhere in this issue 
Electric Cc 1300 Duncan Ave St. Louis, Me 
Colman Co Rockford, Il 


ie Elec. Ce 2256 W. Ohio, Chicago, Tl] 
r-Wheeler Elec Mfg. Co Ampere N. J 
Appliance Division, General Motors Sales Corp 
ester, N. ¥ (Also Radio Tuning Motor 
Products Division, General Motors Corp Day 





Diehl Mf Co., Elizabethport, N. J 

Dumore Company Dept. 1O8-K, Racine Wi 

Electric Specialty Ce 213 South, Stamford, Conn 

Fairbank Morse & C<¢ Dept. 25, 600 S. Michigan 
Ave Chicago, Il 

General Electric CC Schenectady, N. Y 

Hansen Mfg. (« Princeton, Ind 


Haydon Mf ar Inc Forestville, Conn 
Holtzer-Cabot Elec cr 125 Amory Boston, Mas 
Tanette Mfg. Ce 556 W. Monroe, Chicago, Ill 


Kendrick & Davis Inc Lebanon. N. H 
Kingston-Conley Elec. Cc North Plainfield, N. J 


Leland Elee. Ce Dayton, O 

Master Elec cr Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave Cleveland, O 
Peerless Elec. Ce Warren, O 


Robbins & Myer In Springfield, O 
Signal Elec Mfg. Ce Menominee, Mich 
Smith Corp Py. A Rochester, N Y 


Speedway Mfg. Co 1828 So 2nd Ave., Cicert Ill 

Victor Elec Prods Inc 848 ‘Reading Rd., Cinein 
nati 0 

Wagner Ele Corp 6400 Plymouth Ave St. Louis 
Mo 


MOUNTINGS, Vibration Control 
Lord Mfg. C« Erie Pa 


MULTIPLE Lear COoOn TrAC T 
SWITCHES. See Plugs & Jacks, Radio. 


NAILS 

American Steel & Wire Co Rockefeller Bldg Cleve 
land, O United States Steel Corp. Subsidiary.) 

Hassall, Ine John, 400 Oakland, Brooklyn, N. Y 


NAME PLATES 
American Emblem (C« Inc Box No. 116R, Utica, 
i 


Grammes & Sons, Inc L. F., Allentown, Pa 
NICKEL-SILVER 
(Sheet, Rod, Tube. Wire.) 

American Brass Co., Waterbury, Conn 

American Nickeloid Co., 12 Second, Peru, Ill (Pre 
tinished) 

Driver Co., Wilbur B Newark, N. J 
Driver-Harris Co Harrison, N. J 


Hoskins Mfg. C¢ Detroit, Mich 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.”’ 


NOZZLES, Spray 
Supreme Elec Products Corp., 105 Mt Hope Ave., 
Rochester, N. Y 


NUT SETTERS. See Tools, Portable: 
also Machines, Screw-Driving. 


NUTS, Machine. See solts, Nuts and 
Screws. 

NUTS, Self-Locking 

Tinnerman Stove & Range Co., Speed Nut Div., 2042 


Fulton Rd., Cleveland, O 


OHMMETERS. See Instruments. 








AUTOMATIC ELECTRIC. . 


makes MORE relays... 
makes BETTER relays... 
makes MORE VARIETIES 
of relays THAN ANY OTHER 
=. MANUFACTURER! 


AND—when you buy 
an Automatic Electric 
Relay you get a pre- 
cision product designed 
and constructed by an 
experienced company 
—for Automatic Elec- 
tric has been making 1] 
relays LONGER than | 
any other manufacturer! | 













No need to suffer delays 
in getting your special 
washer needs. Simply 
select them from this new 


W ASHER 
STOCK LIST 


listing 








































Relays for EVERY Industrial Need 


@ The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty types, 
mechanical locking types, polarized relays, etc. Avail- 
able with any contact combination and for operation on 
D. C. or A. C. circuits of any voltage. 





Over 2,000 Sizes 




















of washers on hand for 
immediate shipment, in- 
cluding a complete range 
of all standard sizes as 
well as hundreds of other 
washers in a great variety 
of special sizes, materials, 
and finishes. 










@ Write for complete illustrated catalog of relays, stepping 
switches, electric counters, solenoids, keys, and other elec- 
trical control accessories. Address American Automatic 
Electric Sales Company, 1033 W. Van Buren St., Chicago. 


AUTOMATIC & ELECTRIC 


Wrought ahha Co | 
co : MAKERS OF TELEPHONE AND SIGNALING APPARATUS 


‘MILWAUKEE, WISCONSIN ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS 


mal 


NA 










SENT FREE TO 




























hamnMmeds. 


J CAN MAKE IT FOR YOU 


DECORATED 


PRODUCTS 





manufactured in volume, to the 
most exacting specifications. 
ao Inquiries solicited. 


lio L. F. GRAMMES & SONS, INC. 


Allentown, Pennsylvania 


iry.) 





TOOL CABINET 


Specially designed and priced! 


x « MOLDED oP, 
Ss, 






d 


NEW “HANDY PLUG”, s « molded of Resinox 


by the Waterbury Button Company, Waterbury, 
\\ Conn., for the Albany Sales Company of New 
A York, Inc., New York, N. Y. 

Be» Note the clean, smooth lines—the compact assem- 
“ bly—the convenient “take-apart” feature. Another 
interesting point is that the prongs make electrical 
contact without the necessity of stripping the insula- 
tion from the wire. 


@ This dual purpose cabinet offers 
ample storage space for tools, yet 
is ingeniously made with a tray 
top that serves as a work table. 
Has two adjustable shelves, and 
| ) door with knob lock. Overall— 

ies : 24” wide by 16” deep by 36” high. 
‘ Olive green finish; delivered, set up 

ble: / and crated. Write for catalog F. 


ANGLE STEEL 
STOOL COMPANY 
232 Cak St. Plainwell, Mich. 


* Send for the new Resinox Catalogs. They will give you many 
unusual ideas on adding eve appeal and utility to your products. 





RESINOX CORPORATION, 17 BATTERY PLACE, NEW YORK 
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——— = 


SCREW MACHINE 
PRODUCTS 


and 


METAL SPECIALTIES 


Superior Workmanship 
in brass or steel. Send 
specifications for an 
estimate. No obliga- 
tion. 


LINDEN & CO. Inc. 


891 BROAD STREET 
PROVIDENCE, R. i. 


powrex  ||L__™ 





|| 
MERCURY SWITCHES 






Write for 
Catalog! 
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STRUTHERS DUNN, INC. 
138 N. Juniper Street Philadelphia, Pa. 


—< é 


ki , BAIA NM 
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Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. SIGNAL KWIX SET 












CARTRIDGES, 
STRIPS, RINGS, 
IMMERSION 


Standard types or engineered 
to YOUR needs. 


maf WATLOW ELECTRIC MFG. CO. 
1326 N. 23rd. ST. LOUIS, MO. 


Sales Representatives in 
Buffalo, Chicago, Cleveland, Dayton, New York 





MOTOR SPECIFICATIONS 


@ On pages 100 and 102, for a monthly 
maintained data guide, detailing mechan- 
ical and electrical characteristics of avail- 
able power units offered by Electrical 
Manufacturing advertisers. 





OIL SEALS. See Seals, Oil 


oe 

Git Mfg. (¢ 1840 S. Kilbourr Ave Chi 
¥ Ii} 

Hunter Pressed Steel Ce Lansdale, Pa 

Speedway Mfg. ( 1828 S. 52nd Ave Cicere ll 

rrico Fuse Mfg Co Dept A Milwaukee \ 
Opto- Mati Levomati Drip-Drop 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 


Testers 


OVENS, Industrial and Laboratory 


Annealing Drying remper Drawing Mold Bakir 
General Electr Cr Schenectady, N. Y¥ 
rrent ¢ Harold E., 619 N. 54th, Philadelphia, Pa 
PACKING MATERIAL 
Kimber rk Corp 8 S. Michigan Ave Chicagt 
I ‘Kil pak Crepe Wadding 


PAINT. See Finishes 


PAPER — CLOTH, Tracing 
Bruning ¢ ( 100 Reade, New York, N. Y 


PAPER, Insulating 
Fist Paper Pres Board Fibre Board Fuller 


Soard, Slot Insulatior 
Brand & (¢ Wim., 268 Fourth Ave., New York, N. ¥ 
Turb 
Brandywine Fibre Products Co 1402 Walnut, Wil- 
I ton, De 
( inental-Diamond Fibre Co Newark, Del 


Franklin Fibre-Lamitex Corp 190 } 12th, Wilmir 


I 





tor D 

General Electr CX Section Q-8194 Appliance and 
Merchandise Dept Bridgeport Contr 

Insulation Manufacturers Corp 965 W Washingtor 
Blvd., Cl I 

Mica Insulator ¢ Dept 1, 200 Varick, New York 
N Y Armatite Dur Micoid 

Nationa Vulcanized Fibre Wilmingtor De 
Campbellite C-} Peerles 

Owens-Illinois Glas cr Dept M;: Industrial & 
Structural Prod Lat Newark, O 

Ta r Fibr ( Norri wn. Pa 

We Virginia Pulp & Paper Ce Pulp Product 
Dept 0 Park A York, N. Y. ‘‘Electrite 
De 

W Fi Sne i CX Wilmir I De 
ORY : 


PEGS, Armature 


Insulation Manufacturer Corp 565 W Washingtor 
Blvd Chicago, Ii 

Mica Insulator C« Dept 31, 200 Varick, New York 
N.3 

National Vulcanized Fibre Co Wilmington, Del 


PENDANTS, gg Chain 


3ead Chain Mf Co 1¢ {t. Grove tridgeport, Conr 


PHENOL FIBRE. See Plastics. 
PHENOLIC COMPOUNDS. See Plastics 
PHOSPHOR BRONZE 


American Brass Co Waterbury, Conr 
Sunting Brass & Bronze C« Toledo, O 
Driver-Harris Co Harrison, N. J 

Secovill Mfg. Cx 65 Mill, Waterbury, Conr 


ape eeceeeree Wee CELLS AND TUBES 


Eby, Inc Hugh 2066 Hunting Park Ave Phila 
jelphia, Pa 

General Electrie Cc Schenectady, N. ¥ 

G-M Laboratories, I Dept. G, 1731 Belmont Ave 
Chicago, Ill 

Luxtrol ¢ Ir Dept. B 54 W. 21st St., New York 
a. oe 

Weston Ele Instrument Corp 582 Frelinghuyser 
A ve Newark, N. J Photronic 


PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears & Pinions 
PINS, Cotter 


Hubbard Spring Co M. D 690 Central Ave Por 
tia Mict 

PLASTICS, Laminated or Molded 
See also Tubing, Laminated Phenolic 

American Insulator Corp New Freedom, Pa. (Cold 
Mold 

Auburn Button Work Inc Molded Plastics Div 
Aubu N. ¥ 

Zakelite Corp., 247 Park Ave New York, N. Y 


Boonton Molding Co Soonton, N. J 

Brandywine Fibre Products Co., 1402 Walnut, Wil 
mingtor Del 

Chicago Molded Products Corp 2144 Walnut, Chi 


lated Molded Products Corp., Scranton, Pa 

sacanite Arcolite 

Continental-Diamond Fibre C« Newark, Del 
Dilect Dilophane,’’ ‘‘Celoron.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 





Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 


General Electrie Co Section B-4, Plastics Dept 
Pittsfield. Mass Textolite Cete Cold Mold) 


Imperia Molded Prods Corp., 2927 W Harrison, 


Kuhn & Jacob Moulding & Tool Co., 1204 Southard 





Trentor N. J 
Kurz- Kase! Ir Dayton, O 
Macallen ¢ 16 Maealler Boston, Mass 
Meissner Mf Cr Plastics Div Mt. Carmel, Ill 


Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. ¥ Lamicoid 


National Vulcanized Fibre Co Wilmington, Del 
Pher te 

Resinox Corp 17 Battery Pl., New York. N. Y 

Richardson ¢ Melrose Park (Chicago), Ill “Insu 
rok 

Synthane Corp Oaks, Pa 

Taylor Fibre C« Norristown, Pa 


ELECTRICAL MANUFACTURING, OCTOBER 1938 





Waterbury Button (« 
Conn 

Wilmington Fibre Specialty Co 
Ohmoid 


Washington Ave Waterbury, 


Wilmington, Del 





PLATES, Carbon Resistance 


Becker Brothers Carbon C« 450 S. 52nd Ave., 
Cicero, Il 

National Carbon Co Inc., Carbon Sales Division, 
Cleveland, O 

Superior Carbon Products, In 9115 George Ave 


Cleveland, O 


Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PLATING GENERATORS 
Electric Specialty Co., 213 South, Stamford, Conn 
Kendrick & Davis Co., Lebanon, N. H 


PLATINUM. See Points, Contact 
PLATINUM 


Baker & Co Inc 113 Astor, Newark, N. J 
Wilson Co., H. A., 105 Chestnut, Newark, N. J 
“Wilco 


PLUG & CORD SETS 

Belden Mfg. Co 14633 W. Van Buren, Chicago, Ill 
Diamond Braiding Mills, Chicago Heights, Il 
General Cable Corp., 420 Lexington Ave., New York 


ie 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn **Ge-Flex 
Tell-tale Tap,’’ Unicord.’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke 
Mass 


Rome Cable Corp., 330 Ridge, Rome, N. Y 


PLUGS, Attachment 

Belden Mfg. Co 1633 W. Van Buren, Chicago, II! 

General Electrie Co Section Q-8194, Appliance and 
Merchandise Dept Bridgeport, Conn 

Hart Mfg. Ce Hartford, Conn 


PLUGS, Expansion 


Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac, Mich 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee 
Wis. 


PLUGS & JACKS, Radio 
Guardian Elec Mfg. Co 1627 W. Walnut, Chicago 
lil 


PLUGS & SOCKETS, Multiple Contacts 
Guardian Elec Mfg. Co., 1627 W. Walnut, Chicago 
Ii} 


PLUGS & SOCKETS, Single Contact 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 


POINTS, Contact 

Molybdenum *latinum Silver, Tungsten, Special 
Alloys 

Baker & ( Inc 113 Astor, Newark, N. J 

Callite Products Division, Eisler Elec. Corp., 547 
39th, Union City, N. J 

General Plate C« Div. of Metals and Controls Corp., 
34 Forest, Attlebor« Mass 

Wilson C¢ H. A., 105 Chestnut, Newark, N. J 
“Wiles 


PORCELAIN 

Akron Porcelain Co Akron, O. 

Colonial Insulator Co., Akron, O “*Porcelex.’’ 
Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
“‘Nu-Blac,”’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain 

Stupakoff Laboratories, Inc., 6627 Hamilton Ave 
Pittsburgh, Pa 

Universal Clay Products Co., 1540 E. First, San 
dusky, O 


POTENTIOMETERS. 
Radio Control. 


See Resistors, 


POTS & LADLES, Melting 

Dunn, Inc Struthers, 138 N. Juniper, Philadelphia, 
Pa ““Dunco.”’ 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O 
““Triplex.”’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PULLEYS, Steel 


Dayton Rubber Mfg. Co., Dayton, O 


PUSH BUTTON STATIONS. See 
Switches, Remote Control. 


PYROXLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pin- 
ions, Non-Metallic. 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 

American Transformer Co., 178 Emmet, Newark, N. J. 

B. L. Elec. Mfg. Co., St. Louis, Mo 

Electronic Laboratories, Inc., Indianapolis, Ind 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept Bridgeport, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


REEL, Cord (Built in) 


Vacuum Cleaner Corp. of America, Cordomatic Div 
Wissahickon Ave. & Juanita, Philadelphia, Pa 
*“‘Cordomatic.’’ 


REFRACTORY PORCELAIN. See Cera- 
mies; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

























Designed for Built-In Purposes 
. Nb. Qs 


Exclusive 
Features! 

A high grade Elee- _— 

tric Heat Control Ne 


at low Cost. 
















Overshoot 200° With- ‘ 
out Damage.  Dif- “SL 


ferential 1/10° F and 
Rugged. No Therm- 
al Lag as active ele- 
ment is the Brass 


shell. 
ae; NEW 
Pe FENWAL 











: S 
ss 
2 4, _ _ , . ™ . 
“Y/Y THERMOSWITCHES 
I offer a distinct advance in the art of precision heat 
- control at low cost. Because they are unusual, 
we suggest that you send for details or write on 
company letterhead for test sample. Invoice will 
Por be rendered subject to full credit in 30 days. 
kee Types—IMMERSION has }4” pipe thread head for 
air or water tight connection. CARTRIDGE 
mounted on bracket or inserted in 4" hole. WATER 
PROOF for special applications. RANGE: 0-400°F. 
ag RATING: 10 AMP. L1L0V 5 AMP. 220V. 
icts 
ag 
REGISTERED U. S. PAT. OFF. 
Il! 
“ s 7 7 v ’ _ 
ecial FENWAL INCORPORATED 
ASHLAND MASSACHUSETTS 
47 steers ca ermine Srtctiet iii oie none 
rp > 
J 
iJ Pa 
ain ‘ 3 
= ETS & SCREW 
Sar ‘ ‘ 


- , —— is 
ors, ~ a n >. 
™ i 
5 % 


phia 


a, O 
, Pa 
eae Made to order in any metal regardless of quantity. 
pits Copy of our new catalog available upon request. 
JOHN HASSALL, INC. 
ad 400 OAKLAND ST., BROOKLYN, N. Y. 
tics 
Pin- 
cets, 
N. J 
: an 
N. ¥ 
Div 
Pa 
era 


. . . For high-speed economical production, you need perfect 
lers dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 
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WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y¥. 35 €.Wacker Drive. Chicago. Il. 





BIG JOB 


IN NEW YORK 


To redecorate, refurnish and re-equip 1700 rooms is 
a big job in any town—but the McAlpin did it 
and did it well. Hundreds of guests have praised 
the bright colorful, restful atmosphere of these big, 
new rooms. 


Next visit, come in, compare—and be convinced 
that you can enjoy maximum comfort at the 
McAlpin at minimum cost. 


ROOMS with BATH from $950 


HOTEL 


MSALPIN 


Under Knott Management 
John J. Woelfle, Mgr. 
“The Center of Convenience” 


BROADWAY at 34th ST., NEW YORK 









































































































R.P.M. COUNTERS. See Tachometers SOCKETS, Lamp 


_— aad Po : General Electric Co Section Q 8194 Appliance and 
EYELETS—Regular and Special |} SCREW DRIVERS, Portable. See Tools, Merchandise Dept... Bridgeport, “Conn 
Portable 
— : ‘ SOLDER, Self-fluxing 
WIRE—I ure Zinc wire SCREW DRIVING MACHINES. ics — Metal Co., 4818 S. Campbell Ave., Chica 
- Machines, Screw-Driving 
ISE ‘TT, —Pure zinc = LDER, Sil 
FL SE METAL “I ure zinc §=ac SCREW MACHINE PRODUCTS, Fibre. Set Da Co.. Dis of Metals and Controls Corp 
curately rolled for fuse elements See Fibre, Vulcanized 44 Forest, Attleboro, Mass 
Handy & Harman, x2 Fulton New York N z 
r So, . : Sil-Fos Easy-Flo 
ZINC—Strip zinc for commercial SCREW MACHINE PRODUCTS, Metal Wilson Co., H. A., 105 Chestnut, Newark, N. J 


ee Wilco 
uses Blake & J ( Waterville. Conr 
Dant x lr 0 Rockefeller Plaza, New SOLDERING COMPOUNDS 





York, N. ¥ Stick, Paste, Flux, Salt Fluid 
Ten PeATr eee ee. SS ea ee Oe oe 
ry ‘ Progre Mt ( forrington, Conn General Electric Section Q-8194, Appliance ar 
Waterbury, Conn. s Mis. Mill. Waterbury. Cont Merchandise Dept., Bridgeport, Conn 
“ Wrought W t Mf ( 200 S. Bay Milwaukee 





W SOLDERING IRONS. See Irons, Solder- 


SCREWS, Lock Washer oan 
Shakeproof Lock Washer '« N. Keeler Ave SOLDERING POTS. See Pots and Ladles 


‘ ] Ser 





Turn to Pages 81 and 82 for 
NEW DESIGNS 


SCREWS, Machine SOLENOIDS 








> le 1200 : i Mil e¢ W 
| for the use of new and better engineer- \ ‘ Py lene a | psec hain ae % tha’ tet aa i" C oe WW an 
ing, appearance, materials and service ~ me & Mie. - peeeeacentbs see Buren, Chicago, I. 
! e rrington, Con : Ka" a ' 
‘ s Mf ( 65 M Waterbury, Cont Davis er Ine Dean W 47 W Fult Chi 
cae, 1 
bre nstrument f Minneap onevwe Electrical Coil Winding Co., 2781 Saunder Camder 
al Brown lastrument Co., Div. of Minnespolis-Boneywel SCREWS, Recessed Head Ng 
Dun In Struther 138 N Juniper, Philadelphi amex : Pi — os General - vey att C 
Ps Dunce Guardian lec fx I 
Mreecold “Corp... 4201 Telmont\ Ave.; ‘Chieago,: Til SCREWS, Set I 
Blake & Johr nm ¢ Wate ‘ Cor Roebling Sons Ce John A Trenton, N. J 


RE ATORS, tf Ss Mt ( 65 Mill, Waterbury, Cont 
ena tise neat ita Ean Newark, N. J SPEED INDICATORS. See Tachometers; 








Transtat SCREWS, Tapping also Stroboscopes 
H-B Elec. C¢ In 31 N. Broad, Philadelphia, Pa Shakey ci k Washer (¢ N Kee Ave 
Ideal Commutator D er 1008 Park Ave Syca Chicag I SPEED REDUCERS 
more, Il . 
: Barber-Colman Rockford, Til 
Ward Leonard Elec. ¢ + Hou Mt. Vernon, N. ¥ SCREWS, Thumb Bodine Ele Ce 2256 W. Ohio, Chicago, TI 
Blake & J ( Waterville, Conr Crocker-Wheeler Elec. Mfg. Ampere, N. J 
RELAYS Progr Mfg. ¢ Torrington, Conr Cullman Wheel C¢ 1328 Altgeld, Chicago, I 
Allen-Bradle cx 1309 S. First, Milwaukee Wi Deleo Products Div., General Motors Corp Dayton, O 
American Automatic Electric Sales ¢ ld) W. Var SEALS. Oil Diehl Mf Cr Elizabethport, N. J 
Buren, Chicag I Aute Strowger.’”’ Felt C 01 Sout! Rostor M Dumore Dept 108-K, Racine W 
Brown Instrument ¢ D> Minneap Honeyw 7 Seen ea : Co Sanaa. AE y “Kile : Electric Specialty Co., 213 South, Stamford, ¢ 
Regulator Cr Wayne A PI Iph Pa Gits B Mi ( can RR iiihoum Ave. Ohi Fairbanks, Morse & C¢ Dept. 25, 600 S. Michigar 
Clare & Co., C. P., Lawrence & La cago, Ill a ala oe Tr : Ave Chieago, III 
Davis & Co., I Dean W 17 W. Fulton, Chicage ; , General Elec. Co Schenectady, N. Y 
ll SEATER - Hansen Mfg. Co., Princeton, Ind 
Dunn, Inc., Struthet 8 N. Juniper, Philadelphia S w S, Commutator Brush Haydon Mfg. Co.,. Forestville, Conn 
Pa Dunes Ideal ¢ tor Dresser Ce 1008 Park Ave., Syca Holtzer-Cabot Elec. C 125 Amory, Boston, M 
Eagle Signal Corp Moline I e, 4 Janette Mfg. ( 556 W. Monroe, Chica I 
General Electric ¢ Schenectady, N. Y¥ Kendrick & Davis Lebanor N. H 
G-M Laboratories, Ir Dept. G 7 Belmont Ave SEPARATORS, Magnetic Leland Elec. ¢ Dayton, O 
Chicago, I oO Ele Mt ( ) Maur Ave Cleveland. O Master Elec Co Dayton, O 
Guardian Elec Mfg. ¢ 1627 W Walnut, Chica Peerless Elec ce Warren, O 
I) Robbins & Myers, In Springfield, O 
Hart Mfg. Co., Hartford, Com Diamond H SHADES, Mica Signal Elec. Mfg. Co.. Menominee, Mict 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, P oe ae r ¢ Dept 200 Varick, New York Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Tl! 
Kurman Elee. C« ’ Lafayette New York, N. Y¥ \ . Wagner Elec. Corp 6400 Plymouth Ave St. Loui 
Mercoid Cory 1201 Belmont Ave., Chicago, IN New England Mica ¢ Waltham, Ma Mo 
Supreme Elec Product Cory 10 Mt Hope A ve ; 
Ward Leonard Ele, . Mt 1 N.Y SHEARS, Metal Cutting. See Tools, Port- SPEED REGULATORS. See Controllers, 
ar eonard t ‘ ; Soutl t ernor ble 
Weston ae GaRMeInaE rp 82 Frelinghuysen oe Motor. 


ee ae SHEETS, Brass, Bronze, Copper. Se¢ SPRINGS 
RESISTANCE LINE CORD. See Cords, Brass, Bronze and Copper American Steel & Wire Co., Rockefeller Bldg., Cleve 


Resistance Line land, O. (United States Steel Corp. Subsidiary 





SHEETS, Iron Barns Co., Wallace, Div. of Associated Spring Corp 
. merican Rolling Mi ( 861 Curti iddletowr Bristol, Conn 

RESISTORS, Power Circuit ; oO Armco : sg ™ _— Sarnes-Gibson- Raymond Div of Associated Spring 
Aerovox Corp 70 Washington Brooklyr N y Corp 6399 Miller Ave Detroit Mich 
Allen-Bradley Co 1309 S. First, Milwaukee Wis : Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Bradleyunit Bradleyometer ‘‘Bradleystat.”’ SHEETS, Iron Enameling Dunbat Ses Co.. Bristol, Conn 
General Electric Co., Schenectady, N. Y American Rolling Mill C« 861 Curtis, Middletowr Gibson Co., Wm. D., Div. of Associated Spring Corp 
International Resistance (C< 105 oN Broad Phila 0 Ar aero , 1800 Clybourn Ave., Chicago, Tl 

lelphia, Pa ena Mit Steel Corp., Pittsburgh, Pa United Hubbard Spring Co., M. D., 690 Central Ave., Pon 
National Electric Controller C« 1309 Ravenswood waetes steel > orp Subsidiary (tac. Mich 

Ave Chicago, Il Sees a een Granite City, Tl Hunter Pressed Steel Co., Lansdale, Pa 
Ohmite Mfg. Ci 1843 W. Flournoy, Chicago, Tl ae ot Steel Corp., Cleveland, O Peck Spring Cc 12 Grove Ave., Plainville, Conn 
Ward Leonard Elec. 1 South, Mt. Vernon, N. ¥ Ryerson & Son, Inc., Jos. T., Chicago, TM Rscmond Miz. Go.. Div. of Asscelated Sotiig Cord 


Corry, Pa. 
{ RESISTORS, Radio Control SHEETS, Steel 
Attenuators Fixed Resistors Rheostat Potenti American Nickeloid Co., 12 Second, Peru, Il (Pre SPROCKETS 


ometers peERnmenes ‘ Cullman Wheel Co., 1328 Altgeld, Chicago, II. 
| Aerovox Corp 70 Washington, Brooklyn, N. Y¥ American Rolling Mill Co 861 Curtis, Middletown ee peek SA Lip si 














Allen-Bradley C« 1309 S. First Milwaukee, Wis si Arm : eras = STAMPINGS, Metal 
( —— Mfg. Co Inc 285 N. Sixth, Brooklyn oan oy « ry ian s - Sok Gon — i oe Aluminum Goods Mfg. Co., Manitowoc, Wis 
nive svates Stee orp. Subsidia Americé grass Co Vatert trass Goods Branch 
International Resistance Co 105 N. Broad, Phila Carnegie-Illinois Steel ae , Pittsburgh, Pa. (United grey "Ce nn. a oe oe 
delphis mg States Steel Corp. Subsidiary. ) rics rmble ‘o Sox Ne 5 “tic 
caer a aac: ia slat ible Granite City Steel Co., Granite City, Il Ame es Emblem Co., Inc., Box No. 116R, Utica 
Ave Chicago, Tl Republic Steel Corp., Cleveland, O Barnes Co., Wallace, Div. of Associated Spring Corp 
Ohmite Mfg C 143 W Flournoy, Chicago, Ill Ryerson & Sor Inc., Jos, T Chicago, Tl] ‘Bristol, Conn a ‘ 5 ; ; 
Shalleross Mfg. Co Collingdale Pa Danbury-Knudsen, Inc 30 Rockefeller Plaza, New 
Ward Leonard Elec Co., 34 South, Mt. Vernon, N. Y SHELLS, Screw Socket York, N. Y 
Patton-MacGuyer Co., 17 Virginia Ave Providence Goat Co., Inc., Fred., ¢ Dean, Brooklyn, N. Y 
a 8 Grammes & Sons, Inc., F., Allentown, Pa 
pene today bag Motor ——e. k wW Scovill Mfg. C 65 Mill, Waterbury, Conn Hubbard Spring Co., M. D., 690 Central Ave., Pon 
len-B le 0 309 S rs ilwaukee is tiac, Mich 
General Electric (C« Schenectady N y é > . . sae >. 
: eras . , Z» : SILVER Hunter Pressed Steel Co., Lansdale, Pa 
Ir ee . Resistance Co 105 N Broad, Phila Shank Tole Wube. Wives knsaee Krueger & Hudepohl, 3rd _& Vine, Cincinnati, O 
eiphia a 1 e, 10odes | | ; : : 
: , ss : tie ‘ : Raker & Co.. Inc.. 113 Astor. Newark ; Linden & Co Inc., 891 Broad, Providence, ms 
ae + eaaee ~g I ee oe > Saree Hat iy & Harman, 32 Fulton New "york x Y Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
ee . ) : General Plate Co ) of Metals and Controls Co R. I. : 
eo. Mfg = i843 Ww I our oy a Til . ry ey aoe = als and Controls Corp Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 
Pie ‘lee. Co., 34 South, M ernon, N.Y Wilson ( HOA 19S Cloctuut. Newik 8. 3 Raymond Mfg. Co., Div. of Associated Spring Corp., 
onn Wiles ; : : ; Corry, Pa 
: Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
| RHEOSTATS, Radio. See Resistors. Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
| Radio Control SLATE Chicago, Til 
- Portland-Monson Slate Co., Portland, Me Sherman Mfg. Co.. H. B., Battle Creek, Mich 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis 


RIVETING MACHINES. See Machines, SLEEVING, Saturated. See Tubing, 
Riveting. Varnished STAMPINGS, Small Non-metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wil 


RIVETS SLOT INSULATION. See Paper, Insu- mington, Del 





lating; also Cloth, Insulating Continental-Diamond Fibre Co., Newark, Del. 

‘ : Formica Insulation Co., 4638 Spring Grove Ave., Cin 
‘ Blake & Johnson C Waterville, Conr cinnati, O 
ti Hassa In Tohr 100 Oakland, Brooklyn, N. ¥ SLOTTING MACHINES AND TOOLS Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
‘ Progressive Mfg. Co., Torrington, Conn General Electrie Ce Schenectady, N. Y ton, Del 
i Waterbury Button (« Washington Ave., Waterbury Ideal or Dresser Co., 1008 Park Ave., Syca Lincoln Fibre & Specialty Co., Newport, Del. 

Contr more Quadriga Mfg. Co.. 209 W. Grand Ave., Chicago, III. 
Richardson Co Melrose Park (Chicago), Tl 

: Taylor Fibre Co., Norristown, Pa. 

i RIVETS, Split & Tubular SOCKETS, Electronic Tube Wilmington Fibre Specialty Co., Wilmington, Del 
i Chicag Ri o & Machine ¢ 1848 S. 54th Av Electronic Mechanics, Inc., 201 E. 12th, New York Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 

Chicago N. ¥ Wis 
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the whole 


assembly! 
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Wire-wound rheostats 


and potentiometers. 


















This strong, light, 
pocket-size display 
holder shows the as- 
sembly of the McQuay- 
Norris Super-X Oil Ring 
in full detail. Injection 
molded of transparent 
Tenite by Chicago 
Molded Products Cor- 


poration. 






High-resistance com- 





position-element con- 





trols. 














Wire-wound power re- 


sistors—fixed and ad- 





justable. 


Bakelite-molded 


metal-clad resistors. 



































Transparent plastic materials, colored or crystal 
clear, make an ideal display medium for intricate 
mechanical assemblies. They permit parts to be 
seen in their true relationship to one another— often 
in actual operation. 


Voltage-dropping re- . ° 
“ @ Come to resistor headquarters 


for those resistors, controls and 
resistance devices you require. 
@ Engineering aid, samples, quo- 
tations, gladly furnished. @ Sub- 
mit that problem. 






sistors and cords. 














Voltage-regulating 





ballasts. 








Plastic displays are only one of the many types of 
problems being solved daily by Chicago Molded 
engineers. May we discuss your plastic molding 
problem with you? 


a CLAROSTAT 


resistors. 















e we MANUFACTURING CO. 
— : era Incorporated 


CHICAGO MOLDED PRODUCTS CORP. | -¥-"- et eee 


2144 Walnut Street Chicago, III. srr eae dn Sets 









Flea Power 
MOTORS 


A Type for Every Need 


DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 




















HIGH TEMPERATURE 











cased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts. 





For the last word in alloys for 
electric heat, specify KANTHAL. 


Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 





¥ Kanthal has a more stable 
resistance at operating tem- 
perature because it offers 
stronger resistance to oxida- 
tion than any other type of 
heating element. 


SpeedWay Manufacturing Co. 
1828 So. 52nd Ave., Cicero, Ill. 





WRITE FOR 
CIRCULAR 











¥ Kanthal gives that added 
“factor of safety’’. 


——— WASHERS 
. and STAMPINGS 


Send or Phone for Illustrated Catalog 


THE QUADRIGA MFG. CO. 
209 West Grand Avenue, Chicago, Illinois 


¥ Kanthal offers higher operat- 
ing temperature — 2462° 
Fahr. 


Jf Kanthal is resistant to sulphur 
fumes. 


Write for Literature 


Nee cine ne 


Rte aa em he 


Southport, Connecticut 
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© 








STARTERS, Motor See Controllers SWITCHES, Snap, Heavy Duty 
Motor For Electri Range and I Motor Cor 
Deutschmann Cory rob ( Ma Mu 
STEEL BARS & SHAPES eae die . ae 
PIREE DAN Fevers Ae ee eon ner eter 3s) Cleve Hart Mfg. ¢ ford Diamond 
seas oe ae oo ce Ok » tre ; Heineken Machinery Corp Libert Ney 
iverson & Sk Ag I N. ¥ Sealed Type 
Micro Swit Cory Kast I 
STEEL, Magnet 
PARSE ORES DA WOK); :, MASUEL “AAE: oP Star SWITCHES, Stepup 
I permag . Ate \ 
Simond Roe & Bin ‘ hockwort ‘ \ oi i Ele \I Co \\ Wa 
= area — “gree : SWITCHES, Thermostatic 
nerican Steel ¢ re tocKefeller Bldg eve y I r ted I 
land, O United State Stee Corp Subsidiary oe gc ' Si t ( " C ae 
Ryerson & Son, In ] r Chicag I ‘ ; ° 
STEEL SHEETS Bas Ehaste Ste) SWITCHES, Time. Timing 
STEEL SHEETS, Enameling ee ia 
American Rolling Mill (C« S61 Curtis, Middletowr , : . : 
oO “Armc¢ . 
Carnegie-Illinois Steel Corp Pittsburg! Pa Ur SYNTHETIC RESINS. See Plast 
States Steel Corp Subsidiary 
Granite City Steel Co Granite City I TACHOMETERS 
Republic Steel Corp Cleveland, O V eeder- Root Ir Hartford ! 
Ryerson & Son, In Jos. T Chicag J Weston Ele Instrument ¢ 2 Frelingt 
; Newark, N. J 
STEEL, Stainless 
merican Rolling Mill ( 861 Curtis, Middletowr TAGS, Terminal, Wire & Cable 
O. (Strips, Sheets, Plates.) ‘‘Armco National Band & Tag Co ose 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary : . 
Carnegie-Illinois Steel Corp Pittsburgh, Pa United TAPE, Cotton, Linen, Silk 
States Steel Corp. Subsidiary General Electric Cc Section Q 8194 
Driver Co., Wilbur B., Newark, N. J Merchandise Dept., Bridgeport, Conn 
Republic Steel Corp Cleveland, O Insulation _ Manufacturers ia 165 V 
Ryerson & Son, Inc., Jos. T., Chicago, II Bivd., Chicago, 1 e 
Simonds Saw & Steel (o., Lockport, N.Y Mica Insulator Co., Dept 200 Varick 


ni 
STEEL, Strip 


American Nickeloid Co 12 Second, Peru, Ill Pre TAPE, Glass 
finished) Owens Illinois Glass Co 
American Rolling Mill C: 861 Curtis, Middletown Structural Prods. Lab 


Ohio. *‘Armco.’ 
American Steel & Wire Co Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary 
Barnes Co., Wallace, Div. of Associated Spring Corp 


TAPE, Mica 


Continental-Diamond Fibre 


Bristol Conn (Cold Rolled Spring Merchandise Dept 
Cold Metal Process Co 2129 Wilson Ave Youngs Insulation Manufacturers Corp 
town, O. (Cold Rolled.) Blvd Chicage Ii! 
Granite City Steel Co., Granite City, Ill Mica Insulator Co., Dept 
Republic Steel Corp., Cleveland, O nN. =X 
Ryerson & Son, Inc Jos. T., Chicago, Hl 


Thomas Steel Co Warren, O. (Bright Finis! Zine 
Coated, Copper Coated Thomastrip 











General Electric Co Section 
Bridgeport 


Newark 


Newark 

Q-8194, 
Conn 

ae 


00 


M 
0 


Varick 


TAPE, Rubber and Friction 


Newport 


Appliance 


\ Washingtor 


Industrial 


4 Washingtor 


Appliance 


Ney 


Appliance 


General Electric Co Section Q-8194 
7 ndise ep dgeport 2 
STRAIN RELIEFS, Cord ee. Sees ae oe 
caine = Insulation Manufacturers Corp W 
Eby, Inc., Hugh H., 2066 Hunting Park Ave Phila Bivd.. Chicago, Ill 
delphia, Pa na Tris lator 4 0 ep ( 
General Electric Section Q-8194 Appliance and — - ulator Co., Dept 200 Varick 
Merchandise Dept Bréd yort, Conr 
STRAPPING, Box TAPE, Varnished Fabric 
Roebling’s Sons ¢ John A., Trenton, N. J Acme Wire Co New Haven onr 
Brand & Co Wm 268 Fourth Ave 
Ms, kc. SOO 
STRIPPERS, Wire General Electric Co., Section Q-8194 
Pyramid Product ae 2224 S. State Chicage Il Merchandise Dept Bridgeport, Conn 
Smith Corp I A Rochester, N. ¥ Insulation Manufacturers Corp 565 W 
Wire Stripper Co., 1727 Eastham Ave KE. Cleveland 3ivd Chicag l 
Ohio Mica Insulator Co “pt 200 Varick 
N Y Empire 
ok r : 
het tlle gee lie TAPPING MACHINES. Sex 


Tapping 


SWITCHES, Heater TERMINALS, Plain 











General Electric Co Sectior Q-8194, Appliance and Shakeproof Lock Washer - nn er Ave 
Merchandise Dept sridgeport, Conr Chica I 
Hart Mfg. Co Hartford, Con Diamond H Pe 
TERMINALS & CONNECTORS 
SWITCHES, Level and Float American Brass Co., Waterbury Brass Gov ancl 
Allen-Bradley Co 1309 S. First, Milwaukee, W Waterbury, Contr 
General Elec Co Schenectady N Y Guardian Ele Mfg. Cc W. Walnut AK 
Penn Ele Switch Goshe Ind Ill 
Ward Leonard Ele Cc 4 South, Mt. Vernon, N. Y Jones, Howard B., 2300 Wabansia Ave Chicago, Ill 
Terminals and Terminal Plates 
rueger ¢ idepohl, 3rd ¢ Tine, Cincinnat 
SWITCHES, Limit ittaiene, Inc. S58 Liman Ave, Ceicnen WA. UF 
Allen-Bradley (« 1309 S. First, Milwaukee, Wis Fuses a 
tarber-Colman Co Rockford, Ill Patton-MacGuyer ( 17 Virginia Ave Providence 
Deutschmann Corp., Tobe, Canton, Mass Mu-Switch.’’ as 
General Ele Co Schenectady, N. Y Sherman Mfg. ¢ H. B Battle Creek 
Hart Mfg. Co., Hartford, Conn rhompson-Bremer & (Co., 1642 W. Hubbard aK 
Heineken Machinery Corp 95 Liberty New York I 
a. = Waterbury Button (C¢ Washingt Ave Waterbury 
Micro Switch Corp 1 E Spring Freeport il Conr 
Penn Ele Switch Ce Goshen, Ir 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ TESTERS, Coil 
See a Instrument 
SWITCHES, Mercury ee ee uys 
Almo Mfg. Co., 481 Washington, Newark, N. J A ie F 
Brown Instrument Ce¢ Div f Minneapolis-Honey TESTING LABORATORIES 
well Regulator Co 4466 Wayne Ave Philadelphia Electrica Testit Laboratoric = Oth & Er 
Pa rica r , atori ‘ 
General Electric Vapor Lamp Co., 887 Adams, H sits adopaaedarseae Abilis 
boken, N. J Kon-nec-tor “Cooper Hewitt THERMOSTATIC METAL. See Metal 
Hart Mfg. Ce Hartford, Conn Diamond H Thermostatic 
Mercoid Corp 4201 Belmont Ave Chicago, 5 mre 
Powrex Switch Ce 190 Willow, Walthan Mas 
Ward Leonard Elec. Ce 4 South, Mt. Vernon, N. Y¥ THERMOSTATS ‘ 
Allen-Bradley ¢ 1309 S Milwaukee 
Barber -¢ an Rockford ll 
SWITCHES, Radio Bridgeport Thermostat C« Bridgeport nt 
Electronic Mechanics, Inc., 201 E. 12th, New York Dunn, I Struthers, 138 Juniper, Philadelphia 
N. ¥ a Dur 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicagé Fenwal Incorporated, Ashlé Mas 
I Ge ral Electric Co Schene ly N. ¥ 
Ohmite Mfg. ¢ 4843 W. Flournoy, Chicago, TM Hart Mfg. Co., Hartford, Cor Diamond 
Shallcross Mfg. Cc Collingdale, Pa H-B Ele Cx Inc., 2531 N oad, Philadelphia, Pa 
Mercoid Corp 4201 Belm Ave Chicago, Ill 
Pyrotherm Sensathern “*Vasaflame.’ 
SWITCHES, Remote Control Spencer Therm at ¢ Attleboro, Mass, ‘‘Klixon.’ 
Push Button, Toggle, Lever or Treadle Supreme Elec Products ¢ 105 Mt. Hope Ave 
Allen-Bradley Cc 1309 S. First, Milwauke Wi Rochester, N Y 
Deutschmann Corp., Tobe, Canton. Mas Mu-Switel 
Dunn, In Struthers, 138 N. Juniper, Philadelphia TIMING DEVICES 
Pa ‘“*Dunco.’’ Allen-Bradley Ce 1309 S r Milwaukee, Wi 
General Electri Co Dept HA 1 Schenectady tarber-C« an ¢ Rockford Il 
N. ¥ Dunn, Ine Struthers, 138 Juniper, Philadelphia 
Hart Mfg. (« Hartford, ¢ Diamond H.’’ Pa Dun 
Heineken Machinery Corp ’ Liberty New York Eagle Signal Corp Moline Microflex Poly 
a. flex.’ 
Micro Switch Corp 1 East Spring, Freeport I Genera Electr c Dept HA-20 Ss 4 
Ward Leonard Ele ( 1 Sout Mt. Vernon, N. ¥ N Y 
4 4 





Machines, 


New 
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Appliance 


New Y« 


New 


New 
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York 


an 
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Washingtor 


York 
York 
and 


Washingtor 


York 
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wk 





Ciuardia hele Mr ‘ 1627 OW Walnut, Chicag 
Ill 

Hart Mf ‘ Hartford, Conr Diamond H 

Thompson Clock ¢ H ‘ Bristol Cont 

Ward Leonat I ‘ 34 South, Mt. Vernon, N.Y 


TIN PLATE 
American Nich 


TOOLS AND JIGS 

Stein & ¢ Wr e $24 St. Pau 

Wrought Washer Mfg. ¢ ) 
Wi 


Rochester, N.Y 
oo S. Bay Milwaukee 


TOOLS, Portable 
Stanley Elec. Tool Div The Stanley Work 
New Britain, Conn 


TRANSFORMER CORES. See Cores 
Transformer 


TRANSFORMERS 

For built-in applications to electrically operated 
machines, appliances and equipment 

American Transformer Co., 174 Emmet. Newark, N. J 

Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co In Dean W., 547 W Fulton, Chi 
cago, Ill 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Wagner Elec. Corp., 64100 Plymouth Ave St. Louis, 
Mo 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave Fort 
Wayne, Ind. (Square, Rectangular, Round. ) 

Precision Paper Tube Co., 2033 W Charleston 
Chicago, Il (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co Waterbury, Conn 

Ilsco Copper Tube & Products, Ine., 5629 Madisor 
Rd., Cincinnati, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wil 
mington Del 

Continental-Diamond Fibre Co., 
lulak.”’ 

Formica Insulation Co 4638 Spring Grove Ave Cin 
cinnati, O 

Franklin Fibre Lamitex Corp., 190 E. lzth. Wilming 
ton, Del 

General Electric Co Section B-4, Plastics Dept., 
Pittsfleld. Mass Textolite 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N = 

National Vulcanized Fibre Co., 
“Phenolite.’’ 


Newark, Del ‘Cel 


Wilmington Del 


Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu 
rok.”’ 
Synthane Corp., Oaks, Pa 


Taylor Fibre Co Norristown, Pa 
Wilmington Fibre Specialty Co 
Ohmoid 


Wilmington, Del 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wil 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del 

Franklin Fibre-Lamitex Corp., 190 E, 12th, Wilming 
ton, Del. 

Lincoln Fibre & Specialty Co., 

National Vulcanized Fibre Co., 
Peerless,’’ “‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co 
‘Fyberoid,’’ ‘‘Ohmoid.’’ 


Newport, Del 
Wilmington, Del! 


Wilmington, Del 


TUBING, Varnished Fabric (Spaghetti) 
Brand & Co., Wm 268 Fourth Ave New York, 
1 a i 

General Electric Co Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 


TUBING, Varnished Glass 
Owens-Illinois Glass Co., Dept M 
Structural Prods. Lab., Newark, O 


Industrial & 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes 

Callite Products Div Eisler Elec. Corp AT 39th 
Union City, N. J., Kulgrid.”’ 


UNDERCUTTERS, Mica. See 
Machines & Tools. 


Slotting 


UNITS AND ELEMENTS, Resistance 
Heating 

General Electric Co, Dept. 6A-201, Schenectady, N. Y 

Liberty Elec. Co., 1925 Madison Ave Indianapolis 
Ind 

tockbestos Products Corp., 732 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louts, 
Mo 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts 
burgh, a. ‘‘Chromalox.’’ 


VACUUM SWITCHES. See 
Vacuum 


VALVES, Control. See 
Valves, Temperature. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn 

Dolph Co., John C., 168 Emmett, Newark. N. J 
Chinalak,’’ tlectric Lacquer,’’ ‘‘Synthite.’’ 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn 


Switches, 


Controls and 
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Designed for Those 
With Problems in Heating 
& Melting Compounds 





q 


A Typical Example 


A 100 gal. rectangular 
wax heater tank for im- 
mersion, dipping, impreg- 
nating Operations. Built 
with all the features listed 
below. 


| 
In designing any new product which requires 
the application of an accurately heated or 
melted compound you need have no fear—for | 
Sta-Warm Electric Compound Heaters offer 
these guarantees that they can handle your i| 
compound heating requirements— i} 
Dilecto offers you an unique combinatior — poet = top to bottom, applied 
of electrical and mechanical properties ii ~aniclerasteapeas _— a 
a material that is extremely versatile. This 2 Low heat concentration; no carbonization. 
free catalog No. DOS tells how many 3 Heated outlets to eliminate ‘‘freezing”’. 


types of industries have used it to improve 4 Accurate thermostatic control, fixed or 
product appearance or performance; effect variable type, to suit your needs. 

economies in production; increase sala- 5 Elimination of cold spots; fire hazards. 
bility. You should have a copy of it These elements can be built into a Sta-Warm in 
any capacity or shape you may need. We like 
tough jobs—If you've a difficult compound 
“Egy 3 heating job, write Sta-Warm today. 


STA-WARM ELECTRIC CO. 
565 N. Chestnut St. Ravenna, O. 





oe Bia| HERE'S THE SELF-STARTING 
go! Ay Ce Figg) TIMING MACHINE FOR THE 


For individual trol of lights, 2% 
oot ieoutienal . / atees. co al e LOW IN COST T 0 U G H 


G plete range, 3 to 10 amps. Of- 


and-on. 2-circuit. 3-way. Multiple ra & SELF LUBRICATING 

7 cand special circus. All with voi Ma | 
k switches. Used by G. E., Westing. “7 \\ , e STURDY 

i Century, Diehland others.” Ce OY @ RELIABLE 
o WRITE FOR CATALOG > o Here's a practical, econom- 
A & ical solution to your syn- 
chronous motor problem— 
a tiny, self-starting motor 
available in a wide variety 
of factory determined shaft 
speeds and two shaft com- 
binations. A compact, pre- 
cision machine that is rugged 
and reliable—meeting all 


MSGILL MANUFACTURING CO. 


& 300 Indiana Avenue, VALPARAISO, INDIANA 





° Double Cup Washer 
— Lugs 1015 Series 


requirements for any device 
that must deliver accurate, 
timed operations. 


Our engineers, thoroughly 
experienced in small motor 
and timing machine design, 
can be of assistance to you j 
in your particular problems. 


" K & H SOLDERLESS TERMINAL LUGS = gece | 
i AND CONNECTORS FOR ALL PURPOSES inden, ) 


» WRITE FOR CATALOG « SYNCHRON HANSEN MFG. CO. 


3 KRUEGER & HUDEPOHL OS 
TIMING MACHINES Princeton, Ind. 








oe THIRD & VINE STS. CINCINNATI, OHIO 





SMD Henan pe 
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Insulation Manufacturer Corp 


Blvd Chic 
Mica Insulato 


a. L 
VITREOU 






















W. Washingtor WHEt .S, Blower and Fan Diamond Braiding Mills, Chicago Heights, Ill 


ago, Ill Barber-C.uiman Co Rockford, Ill General Cable Corp, 420 Lexington Ave., New York 

r Co., Dept 1, 200 Varick, New York die Mfg. C ; , t N. J ms. E 

inolac.”’ . Janette its Co eOoe W. Monroe Chicago, Ill General Electric Co., Section Y-8195, Appliance and 
Robbins & Myers, Inc Springfield Oo ; Merchandise Dept., Bridgeport, Conn. ‘‘Deltabes 

S ENAMEL RESISTORS. See Torrington Mfg. C Torrington, Conn ton. 


Resistors Power Circuit 









Genera! Electric Co., Dept. 6-201, Schenectady, N. Y 
Holyoke Wire & Cable Corp., 710 Main, Holyoke 


WINDING MACHINES, Coil Mass i : : 
VOLTMETERS. See Instruments Belden Mfg. Co., 4633 W. Van Buren, Chicago, I! Rockbestos Products Corp., 732 Nicoll, New Haven 
Ideal Commutator Dresser C« 1008 Park Ave Syca Conn ‘‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A 
j see 2@ ore ll 7. 
— CONTROLS, Radio. See Re- Potter & ayneld In Hemphill Ave Atlanta, Ga toebling’s Sons Co., John A., Trenton, N. J 
sistors, Radio ‘Browning Rome Cable Corp., 330 Ridge, Rome, N. Y 
Universal Winding (¢ P. O. Box 1605, Providence 
WASHERS, Felt ae | Leesona Duo- Mati WIRE, Magnet 
apes - 4 Ir 201 Sout! Bostor Mass Acme Wire Co New Haven, Conn Enamelite 
Western Felt Works, 4029-4115 Ogden Ave., Chi WIRE, Asbestos Insulated. See Cable, Cottonite,”’ ‘“‘Silkenite,’’ ‘‘Paperite,”’ ‘‘Celenite 
as 1 Asbestos Insulated Heatex 
Wrought Washer Mfg. ¢ 2200 S. Bay, Milwauke - American Enameled Magnet Wire Co Port Huron 
" Mich ‘Vega-Chromoxide.”’ 
WIRE, Bare seat ai American Steel & Wire Co., Rockefeller Bldg., Cleve 
WASHERS, Lock and Spring Aluminum ¢ f America, 2179 Gulf Bldg., Pitts land, O. (United States Steel Corp. Subsidiary.) 
American Nut & Bolt Fastener Co Pittsburgh, Ta burgh, Pa ; ; : , Belden Mfg. Co., 4633 W. Van Buren Chicago, lil 
Barnes Co., Wallace, Div. of Associated Spring Corp American Enameled Magnet Wire Co Port Huror Cotenamel,’ Celenamel,’’ ‘‘Silkenamel.’” : 
Bristol, Conr : Mich ; : “ General Cable Corp., 420 Lexington Ave., New York 
Beall Tool C East Altor Il American Steel & Wire Co., Rockefeller Bldg., Cleve N Y 
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Positive Lock Washer Co., Newark, N. J WIRE, Copper Clad Winsted Division, Hudson Wire Co., Winsted, Conn 
Shakeproof Lock Washer (« 25 N. Keeler Ave., Callite Product Division, Eisler Ele Corp "47 5 
Chicago, | Ill 9th, Union City, N. J WIRE, Resistance 
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NEW YORK 


eadquarters 


@ The Belmont Plaza because of its con- 
venient location is hotel headquarters for 
leading engineers. You'll always meet some- 
one you know there. 


Just a few blocks from Grand Central 
Terminal and across the street from Grand 
Central Palace, at the Belmont Plaza you're 
right in the center of things. 


Two excellent, popular-priced res- 
taurants—the Pine Room and the famous 
Glass Hat, one of New York’s smartest 
cocktail, dining and dancing rooms. 


Make your hotel reservations now for 
the National Exposition of Power and 
Mechanical Engineers, December Sth-10th. 
800 spacious well appointed rooms, each 
with both tub and shower, radio and full 
length mirror from $3.00. 


HOTEL 


Belmont Plaza 


Lexington Avenue at 49th Street, New York 
John H. Stember, Manager 
National Hotel Management Company, Inc. 
Ralph Hitz, President 
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Small Metal Parts 
in a 
Ee Brass, Copper & Steel © 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 





MICRO 
Limit 
SWITCH 


Cut Down Your 
Production Time 


and Costs 
Special double throw single pole 
S TYPE LK Micro Switch and actuating mech- 


anism sealed in a compact metal 
1—Movement Differential 0.001” or less. oe = — — — oil 
pod E and moisture. Precision built to give 
: eee ooo” wenger to per more than a million operations under 
eee cj severe conditions of high production 
3—Overtravel of actuator plunger be- machine tools. Available in right- 
yond operating point 7/32”. or left-hand mounting, 3%” conduit 
4—Distance between operating point and coupling optional. Write for specifi- 
C. L. of 3/16” dowel pin holes held cations and recommendations cover- 

to t .003”. ing LK Limit Switch applications, 


BB Micro Switch (Gass: CORPORATION 


| EAST SPRING STREET FREEPORT, ILL., U.S.A. 
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A big help in 
any electrical 
control 
problem 








Solderless - Tapeless 
WIRE CONNECTORS 


New products—new designs 
—new methods in electrical 
manufacturing calls for 
modern, up-to-date wire joints! 








Cut Costs— Speed Production 


Ideal Connectors eliminate 
old-fashioned solder and tape, 
special tools, open flame 
hazards, etc. Faster, too—take 
only a jiffy to make a complete 


solder and tape Stronger 
mechanically, better electric- 
ally—they last longer! 






























Write for new 










2 Le P joint. Just thread onto Fully Approved 
catalog it s free: skinned wires in exactly the Listed by Underwriters’ 
same manner as a nut is 
STRUTHERS DUNN INC threaded onto a bolt. Three Sizes available for all common 
’ . wire joints can be made with size joints, either solid or 
1 Ideal Connectors in the same stranded wire, ranging from 
38 N. JUNIPER ST. time it takes to make one with 2 No. 20 up to 3 No. 10. 


PHILADELPHIA, PA. 





Write for Samples. 


IDEAL COMMUTATOR DRESSER COMPANY 


1008 Park Avenue Sycamore, Ilinois 





VF ccomheienseamedee condinae aon 
PREPARE FOR WAR 


On Waste and Failures 


USE DAVIS SOLENOIDS 
Any Voltage—A.C. or D.C. 


Highly Efficient Yet priced 
Right—Correctly Designed and 
Guaranteed. 


Coils of all types wound to the 
most exacting requirements. 


A trial will convince you. 


DEAN W. DAVIS & COMPANY, INC. 


Precision Made Coils for Every Electrical Purpose 

































547 W. FULTON ST. CHICAGO, ILL. ec 4 

e 
a A a 

| Our Staff of Control Engineers 

4 6 we ; UR engineers, specialists in the design of metallic bellows to 

* meet specific requirements, will gladly cooperate with you in 
strictest confidence and without obligation on your part. 

Design engineers in many fields are finding Bridgeport Metal 

Square & Rectangular Bellows more sensitive, more reliable, more compact and less 

= subject to corrosion than other types of automatic control. They 

Bobbin Assembl are usually less expensive and are often the ideal answer for remote 

y thermostatic control. 

Bridgeport Bellows are made by the hydraulic process which in 





le : : 7 . . : 
. ; itself is a test against metal imperfections. And each Bellows is 
- * e Spiral Wrapped Core aged and retested before shipment—-a double assurance of con- 
il @ Bakelite or Fish Paper Ends tinuous trouble-free operation. : 
1e ® Sturdy Every enna, interested in designing control into his 
er . product, should have our free booklet on Bridgeport 
. : a Inexpensive Bellows. May we send it to you 
t- ; 
. Send for Samples 
t- 
; PRECISION PAPER TUBE CO. knows BELLOWS 
2033 W. CHARLESTON ST. « CHICAGO, ILL. , 
Mfrs. Square & Rectangular Tubes BRIDGEPORT THERMOSTAT COMPANY, INC., Bridgeport, Conn. 
5251 General Motors Bldg., Detroit, Mich 30 N. La Salle St..Chicago, Ill 
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mustbe DEPENDABLE 


Every user of a relay points to his application as 


the one place where dependability is paramount. 


The fact is, a relay is a control device and there- 


fore the functioning of the entire equipment with 


which it is used, depends upon the relay. Ward 


Leonard recognizes the responsibility placed 


upon relays today and produces both relays and 


relay control assemblies that are the utmost in 


dependability, positive function and long life. 


Send for bulletins of interest. 


Bulletin 
Bulletin 
Bulletin 
Bulletin 
Bulletin 
Bulletin 


81 
106 
131 
251 
351 
362 


Intermediate duty 
Light duty 
Heavy duty 


Sensitive type 





Thermal time relay 


Motor driven time relay 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC CO. 
34 South St., Mt. Vernon, N. Y. 


Please send me relay bulletins 


Name 


Firm.. 


Address........ 


City and State 
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TEXTOLITE LAMINATED 


ann THE 4.S'7, QU. 


HE American Society of Testing Materials 

has recommended four grades of paper-base 
laminated insulation for use in electronic appli- 
cations. These four grades are usually fabricated 
by punching. 


Number 1 (G-E grade No. 2047) is suitable for 
noncritical insulation and is easily punched, 
even in the most intricate shapes. 

Numbers 2 and 3 (G-E grades No. 2008 and 2051, 
respectively) have excellent electrical properties 
and can be punched in intricate shapes with the 
most advanced punching technique. 

Number 4 (G-E grade No. 2029) is punched 
with so much difficulty that it is limited, more 
or less, to simple shaped punchings but has the 
highest possible electrical properties. 

The fabricated parts illus- 
trated are for critical pur- 
chasers whose requirements 
are exacting, both as to 
properties and fine work- 
manship. These purchasers 
rely on G-E Textolite and 
on General Laminated's* 
ability to design fine punch- 
ing dies and to fabricate 
their parts accurately 




























For complete information 
and samples of the above 
punching gradesof Textolite 
laminated write to General 
Laminated Products, Inc. or 
to Section B-4, Plastics 
Department, General Elec- 
tric Co., Pittstteld, Mass. 
GENERAL LAMINATED 
PRODUCTS, INC. 
233 Spring St.. New York, N. Y. 
3113-3123 Carroll Ave.. Chicago, Ill. 
G-l 
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Textolite Distributor and Fabricator 
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MAKES YOUR JOB EASIER 


The broad line of Master Motors, which in- 


cludes all styles and sizes from 1/10 to 100 
HP., gives you an unusually wide selection 
from which you can easily choose the motor 
you need. Take advantage of the unusual abil- 
ity of the Master organization to adapt any 
type motor you select, so that it meets 
EXACTLY your individual needs. Thousands 
of men like you have found this an easy way 
to secure the advantages of compactness, 


improved appearance and lowered costs. 


THE MASTER ELECTRIC COMPANY 
DAYTON, OHIO 
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FREE 


The complete story of 
this remarkable new 
development in Bear- 
ing Bronze . . . Johnson 
LEDALOYL.. . is yours 
for the asking. Write 
today for your free copy 
of this well-illustrated 


book. No obligation. 






JOHNSON 
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BEARING BRONZE 


COPYRIGHT 1938 BY JOHNSON BRONZE 


Long, uninterrupted service .. . absolute protection to the 
shaft. Self-lubricating with the right amount of oil... in 
the right place .. . at the right time. Conformability for mis- 
alignment .. . no hard spots . . . uniform strength. All this is 


yours ... when you install Johnson LEDALOYL self-lubricating 
bronze bearings. 


LEDALOYL is a bearing material that is NEW to industry .. . 
quite old in the light of research and exhaustive tests. Through 
the development of our exclusive process (patent applied for) of 
PRE-ALLOYING certain basic metals we are able to give you 
a bearing material that is homogeneous in nature, absolutely 
uniform in structure . . . that contains both lead and graphite 
and holds up to 354% oil by volume. 


For fractional horsepower motors . . . for applications that are 
hard to lubricate —— or likely to be neglected . . . where lubrica- 
tion might injure goods in process... there is no better bearing 


than Johnson LEDALOYL. 


Why not secure complete information regarding this remarkable 
bearing material? There is no cost . . . or obligation. Simply 
write us... Today. 


JOHNSON BRONZE COMPANY 


570 SOUTH MILL STREET + MEW CASTLE, PA. 


leeve BEARING HEADQUARTERS 





